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THE "LINOTYPE." 

Twice before have we presented in these columns the 
evidence, in illustration and written description, of the 
completion of a machine that could be successfully put 
upon the market to supersede typesetting, as hitherto 
done by hand. As first described by us, nearly five 
years ago, the linotype was a wonderfully complicated 
and delicate piece of machinery, but it was even then 
in successful use, doing with such regularity as to 
be depended upon, all the composition of one of the 
largest daily papers in the country, and more or less of 
the work of a dozen others. But the linotype has, since 
that time, been vastly improved and greatly simplified, 
although it is not to be denied that it still presents a 
marvelously ingenious mechanism — one which the prac- 
tical printer must have a fair examination and full test 
of before giving it his confidence. That it has "come 
to stay," however, may be inferred from the fact that 
it is now in regular use to supplement, or to entirely 
supersede, the work of the old-time compositor, or type- 
setter, in the offices of 150 of our largest daily news- 
papers, about 1,000 machines being thus at present em- 
ployed. 

The illustration below is from photographs giving 
front and rear views of the machine as now built. A 
machine entirely similar was in daily operation at the 



Columbian Exposition, the "matter" thus set up for the 
purpose of exhibiting the machine being used in the 
columns of the "Daily Columbian," the official paper 
printed on the Fair grounds. 

As will be apparent at a glance, and as suggested by 
the name, "linotype," the product of the machine is a 
casting representing a line of type, the assembling of 
the matrices for each letter or character in such line, 
and the proper placing of the spaces, being effected by 
touching in the proper order plainly marked keys, as in 
operating a typewriter, the rest of the work being auto- 
matically performed by the machine. There are in the 
keyboard ninety of these keys, this being the capacity 
of the regular machine as to the number of different 
types represented, in upper and lower case letters, fig- 
ures, punctuation marks, etc. Bach of these characters 
is borne upon a thin brass matrix, shown in one of the 
figures, the mold or matrix proper for forming the face 
of the letter being at "a," in one vertical edge of the 
piece, while in its upper end is a series of teeth, "b," 
by means of which the matrix is returned, after the 
casting is made, to the magazine. 

The magazine consists of a casing supported in nearly 
vertical position at the top of the machine, the top and 
bottom plates of such casing being properly grooved 
to form channels in which the matrices lie loosely, on 



one edge, the bottom of the matrix touching the top 
of the one below it, so that they slide down freely when 
released by the key. There are two escapements at the 
mouth of each channel, at its lower end, connected by 
a rod with the key lever, their form being such as to 
insure very rapid operation and still prevent the release 
of more than one matrix on the key being touched. In 
leaving the mouth of the magazine the matrix drops 
down a vertical chute, whose front is covered by a glass 
door, the chutes at one side being of gradually dimin- 
ishing length, so that the bottom of the chute section 
forms a slight incline, just below which, and at a cor- 
responding inclination, is a fast running belt. The ob- 
ject of this arrangement is to increase the speed of the 
matrices that are not in a direct line vertically with the 
place of assembling, and by this means the matrices 
the farthest off come into position as quickly as those 
which are nearest, there being no transposition of the 
letters when the machine is worked at its highest 
speed. 

The matrices, in the order in which the keys have 
been touched, are delivered to a slotted assembling 
block, G, where they are held loosely suspended by 
their shoulders, and gradually pushed along as the line 
is being formed, the spaces being dropped in position 
(Continued on page 2£.) 
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THE ALKALI METALS POTASSIUM AND SODIUH.-III. 
MODES OF MANUFACTURE AND USES. 
Some additional points will first be stated regarding 
potassium. In May, 1888, potassium was quoted in New 
York at $32 per lb.; in May, 1889, at $38. It remained 
at the latter figure till August, 1893, when the quota- 
tion in Europe fell to $27.50 per kilogramme, or $12.50 
per lb. To this add costs of package, transportation, 
commissions, and duty (if any). 

Comparison with sodium will serve to show how 
greatly the price of a commodity is influenced by de- 
mand. For sodium there is a market, though a small 
one. But potassium is as yet little more than a chemical 
curiosity.* 

Potassium is a bluish-white metal, softer than so- 
dium. It melts at 144° F. and boils at a red heat. 

The liquid alloy of potassium and sodium, as is 
known from early experiments, already referred to, 
can be made directly by operating on a mixture of 
their carbonates. Here is another point for inventors. 
But the most important field now is the manufacture 
of these two metals and their alloys by electrolysis. Pro- 
bably the only chemist since Davy who has achieved 
anything in this direction was Matthiessen (deceased). 
About 1855 he struck out quite a suggestive path, in 
operating to obtain potassium by electrolysis. It was 
based on the general principle that mixtures of solid 
bodies, especially of those chemically allied, melt much 
more readily than their components. 

He electrolyzed, between carbon electrodes, in a por- 
celain crucible, with a current of ten to twelve volts, a 
fused mixture of two parts of potassium chloride with 
three of anhydrous calcium bichloride. This mixture 
fuses readily over a gas burner. The flame is so arranged 
that complete fusion, up to the surface of the mass, 
occurs only around the anode, where the chlorine can 
therefore escape freely. The potassium floats under a 
crust of a solid or pasty consistence, which protects it 
from the air and the chlorine. After twenty minutes 
the crucible is cooled and broken up under hydrocar- 
bon oil, when a mass of pure potassium is found. 
Calcium does not appear to be isolated at this tem- 
perature and by this current, f 

Repetitions of this experiment, with careful study, 
would doubtless suggest to any inventive mind plans 
of operating it on a large scale. If sodium chloride 
were also added, the melting point would doubtless be 
lowered further. In this case more calcium should be 
present, the proportions being now, in 100, 46" of cal- 
trirnn trichlori de, 30" of potas s ium c hloride and 24- of 
sodium chloride. The product here should be the 
alloy, in equivalent proportions, of potassium and 
sodium, liquid above 45° F. With 48" calcium bi- 
chloride, 81" potassium, and 21" sodium chloride, it will 
remain liquid at 32° F. Probably with stronger cur- 
rent and higher heat a little calcium might be re- 
duced, but the liquid alloy might then be distilled 
over, the calcium remaining behind. The temperature 
for this would be a low cherry-red, about 1,500 F°. In 
this case, the cast iron or black lead melting pot 
should have a lid with a vertical diaphragm across it, 
dipping into the melted chlorides below. On the 
anode side of this lid a pipe is attached extending up- 
ward, to carry off the chlorine. On the cathode 
side there should be a tube extending downward 
through the bottom of the melting pot, terminating 
above between the molten chlorides and the lid, 
while dipping below into a bath of melted parafline 
wax, the latter kept cooled below its vaporizing point. 
This wax should be of low gravity when melted, be- 
lpw 0'8, so that the warm alloy, of gravity about 0'85, 
should readily sink in this condensing bath. This 
manufacture would also produce chlorine, a valuable 
by-product, going far to pay the cost. 

Of a number of uses that have been proposed for 
these metals and alloys, but one can now be explained, 
for lack of space. This use, which is for blasting pur- 
poses, is due also to Dr. Henry Wurtz, the chemist 
mentioned before in this connection. His most im- 
proved method is to fill a thin sheet metal cartridge 
casing closed at bottom, one-third or one-half full of 
melted sodium or of the liquid alloy. A flat spiral 
coil of fine iron wire is then suspended slightly above 
the surface of the liquid metal, there being attached 
to the inner and outer termini of said spiral two 
thicker copper wires. Then a thin layer of melted 
parafline wax is poured on the spiral and allowed to 
solidify. When solid and cold, another thin layer of 
parafline wax is poured in, not hot enough to melt the 
previous layer. The object is to fill up any defects in 
the first layer. Even a third layer may well be applied, 
for precaution. When the blast is to be made, the 
cartridge may be put into its place, the copper wires 
attached to others leading near a voltaic battery or 
other source of electric current, so that a circuit may 
be formed through the iron wire spiral. Then from a 
distance the bore hole is filled with water from a hose, 

* Since the figures for cost of sodium were given, in the issue of Decem- 
ber 30, 1893, p. 418, a reduction has been announced by European manu- 
facturers to about $1 per pound. Doubtless to this figure also, as in the 
case of potassium above, some additional costs must be added— certainly 
cost of transportation to this side of the Atlantic, and commissions 

i Journal of the London Chemical Society, viii., 30. 



and the circuit completed. The wax melts, rises, and 
is displaced by the water. The explosion follows. 
This mode of blasting is available only in the open air, 
not in mines or other inclosed spaces, by reason of the 
alkaline smoke. The energy may be greatly intensi- 
fied by an additional device. Before the cartridge is 
introduced, a thin sealed elongated glass bulb filled 
with nitric acid, just large enough to pass easily into 
the casing between the vertical wires, is introduced. 
In this case, some other precautions are desirable, but 
no room remains now for further details. 



PROGRESS IN TYPESETTING. 

The facility with which events are now recorded in the 
printed page, to be multiplied in countless thousands of 
copies in time so brief as to be but barely appreciable, 
illustrates the march of modern invention. The art of 
printing from movable types is something over four 
hundred years old; but it is only within the last thirty 
years that the improvements have been such as to make 
possible the marvelous work now done by modern 
newspapers. There were fast printing presses be- 
fore 1860, presses which would turn off twenty thousand 
copies of a paper an hour ; but these presses printed 
direct from the type forms, for which the types were 
set by hand. The perfecting of rapid stereotyping 
processes, by means of which one type form would fur- 
nish duplicate plates for several presses, was effected 
between 1860 and 1865. This gave rise to the system 
now in vogue of printing from an endless roll, instead 
of the sheets being fed singly by an army of hand feed- 
ers. A far higher speed and a great saving in the cast of 
presswork were the immediate results. This lowering 
of the cost and making possible the largest desired 
issues in the shortest time, while the news was fresh, 
has stimulated newspaper production to a remarkable 
degree. 

Notwithstanding the improvements made in other 
departments of the printing business, the typesetting 
—the work of picking up singly by hand each in- 
dividual letter and character forming the printed 
page — has until recently remained unchanged. Work 
could be hastened by employing many hands, each one 
putting in type a few lines, but the process was slow 
and expensive. Thus, in all descriptions of printing, 
the largest item in the initial cost is that of putting 
the work in type. That inventors have long realized 
the importance of improvement in this direction has 
been plain enough, some two hundred patents hav- 
ing been issued from the United States Patent Office 
relating to typesetting and type-distributing machines. 
But the difficulties in the way of success have been 
enormous. Only two styles of machines have been 
put on the market in this country, and one in Europe, 
■which have met with some degree of success com- 
mercially for a period of about fifteen years, and 
another and later candidate for favor forms the sub- 
ject of our first page illustration. In the Mergen- 
thaler or linotype machine, only one operator is re- 
quired, and the rate of speed attained probably about 
four times the rate of typesetting by hand. 



ANOTHER EXPLOSION OF A HIGH PRESSURE GAS 
CYLINDER. 

A short time ago we had to chronicle the explosion 
of a high pressure gas cylinder upon a dock in Albany. 
On January 4 another explosion of the same kind of 
cylinder occurred at the factory of the Brin Oxygen 
Company, First Avenue and Twenty-first Street, in 
this city, where the gas is made and compressed. 
The company compresses oxygen gas and street gas in 
steel cylinders at 1,800 pounds pressure per square 
inch. The system adopted has been to first pump up 
to a pressure of 2,000 pounds and then to reduce to 
1,800 pounds. Thus each filling operates as a sort of 
test of the cylinder. The gases used are pumped by 
Rand compressors into the cylinders lying hori- 
zontally on a filling table. A safety valve is provided 
to prevent the pressure being exceeded, and a pres- 
sure gauge is connected, so that the proper pressure 
can always be given. 

On the day referred to, some of the operatives were 
engaged in filling three hydrogen cylinders. It is 
supposed that one of them neglected his work, which 
involved watching the gauge to see when the proper 
pressure was attained. Two cylinders, which were 
100 foot ones, exploded. It is probable that the one 
struck the other and caused it to give way. A third 
one was merely dented. The fragments flew in 
all directions. One broken cylinder lodged in a small 
gas meter. The filling table was reduced to splinters, 
holes were blown in the roof, and altogether about 
$500 of damage to property was done. 

One man was killed outright. He was the one whose 
special duty consisted in watching the pressure gauge 
and turning off the gas at the proper time. Whether 
he was guilty of carelessness or not, it would seem that 
the safety valve should have operated. It possibly 
was seated. Two other employes were badly injured. 

Unfortunately it cannot be known whether the pro- 
per pressure was exceeded or not, as none of the work- 
men were watching the pressure gauge. This acci- 
dent, following the Albany explosion, is, to say the 
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least, very unfortunate for the company. If it operates 
against the use of high pressure cylinders, it will be a 
matter of regret that so convenient a mode of dealing 
with gases must be abandoned. 

The entire stock of cylinders has been recently called 
in and they have been subjected to the most rigid tests 
before being sent out, so that the company felt every 
security against so dreadful an occurrence. 
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Music and Longevity— Testimonial of an 
Octogenarian. 

BT DR. P. H. VAN DER WETDB. 

My personal experience induces me openly to in- 
dorse what so ably and forcibly was expressed by Dr. 
Ephraim Cutter in an after dinner speech, published 
in the Scientific American Supplement for Sep- 
tember 16, and to offer myself as an example of the 
benign influence of the study and practice of music, 
and the great advantages I have derived therefrom. 

Notwithstanding I will soon pass my eighty-first 
birthday, my mind and body are still in good condition ; 
which I attribute to the fact that I have a variety of 
occupations, which induces me to give exercise to dif- 
ferent parts of my brain as well as of my body, without 
overworking and exhausting one part. 

I have collected some statistics about men occupied 
exclusively in one kind of mechanical labor, and found 
that they die before the average of the life of such as 
have to perform labor which does not require the con- 
tinuous exercise of the same parts of the body, but 
who are occupied in labor which allows the exercise of 
almost all parts ; so for instance men whose main occu- 
pation is the use of the sledge hammer are very short- 
lived and several crippled old men have testified to 
me that they were overworked in one certain pursuit 
without variation. 

It is the same with the mind as it is with the body, 
and even more so ; men occupied year after year with 
bookkeeping, or being cashiers, or teaching one ex- 
clusive branch of knowledge, or giving music lessons 
to beginners, or clergymen preaching orthodox ser- 
mons or praying according to the same system, break 
down early. Hence broken-down clergymen abound. 
When the mind is free to rove wherever reason calls it 
a better mental health results than is the case of a 
mind trammeled by theological dogmas. 

But, as in the usual course of life men have frequent- 
ly monotonous daily duties to perform, which wear 
out their mind and body, it may be a blessing to them 
when they can indulge in another occupation which is 
utterly different from any daily routine ; and such an 
occupation is music, which has the double advantage 
that it can be enjoyed also by those who have not 
been musically educated, but whose tastes run in 
such a direction as to be able to enjoy good music. 

This art has the great advantage to be eminently 
progressive, and causes the listener as well as the per- 
former to satisfy the yearning of human nature for a 
higher and higher level of enjoyment, which, thanks 
to the successive labors of the men of inventive genius, 
has been provided for, by what may be called a musi- 
cal literature, which is as rich in eminent names as is 
the literature of any nation either in prose or in 
poetry, while it has the enormous advantage not to be 
confined to any special language, but is written in the 
universal language of emotions, which the refined in- 
dividuals of all nations understand and appreciate. 

I will only recall a few of the names of the most emi- 
nent men in this roll of honor from Palestrina to Wag- 
ner; they are Corelli. Lully, Paradisi, Cherubini, 
Mehul, Martini, the five great Bachs — John Sebas- 
tian, Emanuel, Christian, John Ernest, Wilhelm Friede- 
man — Joseph Haydn, Mozart, Weber, Hummel, Bee- 
thoven, who is still at the head of them all both for 
originality and inexhaustible richness of new concep- 
tions, so that he never repeats himself, as is the case 
with Mendelssohn. 



Nathaniel Wheeler. 

Nathaniel Wheeler, inventor of the patent rotary 
hook and stationary bobbin of the Wheeler & Wilson 
sewing machine, died at Bridgeport, Conn., Dec. 31, 
after an illness of two months. Mr. Wheeler had been 
president and general manager of the sewing machine 
company since 1875. He was born at Watertown, Conn., 
on September 20, 1820, and learned the blacksmith's 
trade. Subsequently he became interested in the man- 
ufacture of buttons and in machinery. In 1848 he 
began the manufacture of suspenders at Watertown 
"with Messrs. Warner & Woodruff. Mr. Wheeler met 
Mr. Wilson in the New York Sun office, one day, and 
a partnership resulted for the manufacture of the 
sewing machine which is now so favorably known 
as the Wheeler & Wilson sewing machine. The works, 
"which are located at Bridgeport, occupy ten acres and 
employ 10,000 hands. Mr. Wheeler invented many of 
the improvements which are now in use on the Wheeler 
& Wilson machine. He was a man of great vigor 
and exactitude in business, sagacity, and probity, 
generous, patriotic, useful in the community, and al- 
ways ready to extend a helping band where aid was 
necessary or desirable. 



Orlando B. Potter. 

The wealthy New Yorker and ex-member of Con- 
gress, Orlando B. Potter, was stricken with apoplexy 
and died on the evening of January 2. Mr. Potter 
was born at Charlemont, Franklin County, Mass., on 
March 10, 1823. He began life as a farm boy, and in 
this position managed to prepare for and in 1841 to 
enter Williams College. He was a remarkably bright 
student, but was forced to leave college on account 
of his health during his sophomore year. He then 
taught school on Cape Cod, and was finally able to 
enter Dane Law School, Harvard College, in 1845 ; 
was admitted to the bar in 1848. He was successful 
as a lawyer. In 1852 he took an interest in the Grover 
& Baker sewing machine invention, and under his 
direction the business rapidly increased. In 1853, Mr. 
Potter settled in New York. The company retired 
from business in 1876, their machine being superseded 
by improved inventions. Mr. Potter invested his for- 
tune chiefly in real estate, and at the time of his 
decease it had risen in value to several millions of 
dollars. 




Charcoal its Uses and Utility 

W. K. Grayson, M.D., Florence, Texas, in the TeWas 
Sanitarian* says that, as a general thing, there is less 
known among the laity and public generally about 
charcoal and its uses than any other article that is so 
common and so useful and so valuable. Charcoal laid 
flat on a burn causes the pain to abate immediately; 
by leaving it on for an hour, the burn seems nearly 
healed, if it is superficial. Tainted meat, surrounded 
with it, is sweetened ; strewn over decomposed pelts, 
or dead matter, it prevents any bad odor or stench. 
Foul water is purified by its use. It is a fine and cheap 
disinfectant, and will sweeten offensive air if put in 
shallow dishes around the apartments of the sick. It 
is so extremely porous in its minute interior that it ab- 
sorbs and condenses gases rapidly. One cubic inch of 
fresh charcoal will absorb about one hundred inches of 
gaseous ammonia. Charcoal forms an unrivaled poul- 
tice for malignant wounds and sores ; in cases of what 
is called proud flesh, it is invaluable. It give no dis- 
agreeable odor, corrodes no metal, hurts no texture, in- 
jures no color, is a simple and safe sweetener and dis- 
infectant. A teaspoonful of charcoal in half a glass of 
water will often relieve a sick headache; it absorbs the 
gases and relieves the distended stomach, pressing 
against the nerves which extend from the stomach to 
the head. It relieves constipation and heartburn. 

Among the numerous and varied properties of char- 
coal there is one — one, too, of the most wonderful — 
which seems to be inadequately recognized, probably 
from its being imperfectly known. It is that of being 
able to condense and store away in its pores many 
times its own bulk of certain gaseous bodies, which it 
retains thus compressed in an otherwise unchanged 
state, and from which they can be withdrawn. A sys- 
tematic task of examination of this subject developed 
these surprising results. 

Operating with blocks of fine boxwood charcoal, 
freshly burnt, it was found that by simply placing 
such blocks in contact with certain gases they absorbed 
them in the following proportions : 

Ammonia 30 volumes. 

Hydrochloric acid 85 " 

Sulphurous acid 65 " 

Sulphnreted hydrogen 55 " 

Nitrous oxide 40 " 

Carbonic acid ; 35 " 

Carbonic oxide 9*42 " 

Oxygen 9'85 " 

Nitrogen 650 " 

Carbureted hydrogen 5 ". 

Hydrogen T75 " 

It is this amazing absorptive process that renders of 
so much value a comparative slight sprinkling of char- 
coal over dead animal matter as a preventive of the es- 
cape of the odors arising from decomposition. A dead 
dog was placed in a box in a warm place and covered 
with charcoal to the depth of between two and three 
inches; no odor of smell was emitted during several 
months, after which time an examination showed that 
nothing of the animal remained but the bones and a 
portion of the skin. To the large excess of oxygen over 
the nitrogen in the atmosphere, which was absorbed 
by the charcoal, and which thus rendered harmless the 
various vapors given off by the carcass as they were 
being absorbed, is doubtless owing the facts as before 
stated and the further fact of the charcoal never be- 
coming saturated. For the sake of experiment on the 
value of charcoal for storing oxygen, place in a box 
one cubic foot of charcoal, without mechanical com- 
pression. A little over nine cubic feet of oxygen, rep- 
resenting a mechanical pressure of one hundred and 
twenty-six pounds on the square inch, can be drawn 
by a small hand pump, indicating a most feasible 
means by which atmospheric air can be decomposed in 
such a way as to provide a cheap supply of oxygen. 
The condensing power of charcoal applied to ammonia 
is equal to what would be obtained by subjecting this 
gas to a pressure of nearly one thousand two hundred 
and sixty pounds on the square inch. One could hardly 
readily, and at first thought, recognize this wonderful 



property of charcoal, yet it is neverthelessone, and can 
be readily demonstrated by actual experiment by those 
who wish for actual demonstration. 



Combined Water Heating and Hot Air Furnaces. 

There are many furnaces not entirely satisfactory, 
by reason of failure to warm one or more distant 
rooms. Their owners do not care to sacrifice them for 
steam, but would be very glad to add a little to their 
cost if they knew how to do so with success assured. 

There is not a furnace in use to which hot water heat- 
ing cannot be successfully attached. I have known good 
results to be secured by merely coiling the water pipe 
once or twice around the outside of the fire pot, not 
even entering the furnace. In every wrought iron 
furnace there is room and opportunity, if desired, to 
double the work of the furnace by suspending a sim- 
ple coil of pipe, one to two inches in diameter, above 
the fire. By drilling through the wrought iron, 
and afterward making a gas-tight joint by means of 
asbestos packing and lock nuts, a coil may be intro- 
duced through the feed door without even taking the 
furnace apart. 

One point furnace men feel alack of confidence about 
is the size of the coil required to heat a given radiator 
or room. As I am talking to furnace men and not to 
steam fitters, I may be pardoned if I give a few data of 
a simple sort. Without going into the question of ex- 
posure, kind of building, etc., I merely state that the av- 
erage amount of surface in the radiator or coil required 
to warm rooms in dwellings is about one square foot to 
sixty cubic feet of space. If I am going to plan to keep 
the radiator hot from an attachment to a furnace, I 
must know how much surface to apply to the fire. 
This requires some judgment, and must be made right, 
or trouble may occur. The work a square foot of sur- 
face in contact with the fire or hot gases of a furnace 
is capable of doing greatly varies, according to its loca- 
tion in the furnace. If I make my heater so large that 
the radiators cannot give out their heat as rapidly as 
they receive it, the water will boil and " blow off." 
If I make the surface too little, insufficient heating 
will result. Unfortunately, I can give no positive rules, 
but merely suggestions. If the coil is around the in- 
side of the fire- pot, where it is in contact with the fire, 
then, under usual conditions, one foot of heater will 
warm twenty feet of radiator. If the coil be suspended 
immediately over the fire, where it receives the direct 
rays of heat from the bright coal as well as the hottest 
gases, one to twenty is about the figure. That means 
that three lineal feet of one inch pipe in the hottest 
part of a furnace will take up heat as rapidly as sixty 
lineal feet in a room will give it out. 

A coil in a furnace, when it receives only the heat 
from the gases, will run down in power as it leaves the 
fire to from one to twenty to one to ten, or even one 
to five. 

A caution concerning safety is necessary to those 
unfamiliar with the use of hot water. Always leave 
some way open for the escape of steam or expanding 
water. This may be done by running to a tank above 
the highest point in the system, or by direct connec- 
tion to the water supply, if the connection be so made 
that the supply pipe cannot be closed, and the street 
pressure be not over 40 pounds per square inch. — Heat- 
ing and Ventilation. 



Why Mankind Has to Learn Hour to Swim. 

A writer named Robinson, in Nineteenth Century, 
brings forward a quite plausible explanation of the 
fact that, while most of the animal creation appear to 
swim by intuition, man is almost alone in requiring 
previous training to enable him to keep his head 
above water. He says it is merely a matter of hered- 
ity, and due to our descent from races who were 
cave and rock dwellers and rock and tree climbers. 
This theory does not necessarily imply Darwinism, or 
go so far as to demand the belief that man is but a 
highly revised edition of some anthropoid ape. He 
suggests that almost all mammiferous animals, when 
conscious of danger, use instinctively the means given 
them for flight and escape, which involve precisely 
the motions best calculated to keep them afloat in 
water. The hereditary instinct of the man, however, 
is unfortunately, he says, to climb out of the dan- 
ger. Hence, unless he has a natatory education, he 
throws his arms at once above his head, thus in- 
creasing the weight upon the latter, which, of course, 
goes then under water. 

Thus the struggles of the untaught human being 
tend to his own destruction, as is well known to be 
the case. 

It may be added that, admitting this view, we bar 
ourselves from any imputation of a batrachian ele- 
ment in our ancestry. Had there fortunately been 
such, we ought to have found ourselves swimming in- 
stinctively, when plunged into deep waters. Neverthe- 
less, in any case, the frog has clearly been our precep- 
tor or rather our examplar in this useful art, for man 
swims greatly like a frog, and by no means " like a 
duck " or "like a fish," as so often tritely phrased. 
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AN IMPROVED UNICYCLE. 

In this machine the seat is arranged below the cen- 
ter, so that the wheel may be easily balanced, and pro- 
vision is made for the lateral movement of the rider, 
whereby the wheel may be readily turned. It is light 
and strong in proportion to its size, and is made in 
readily detachable sections, to be 
easily taken apart and packed for 
shipment. It has been patented by 
Mr. Lewis W. Harper, of McHugh, 
Becker County, Minn. The large 
outer wheel, carrying the entire me- 
chanism, has preferably a pneuma- 
tic tire, secured in a hollow jointed 
felly, as shown in Fig. 3, each joint 
being formed by inserting a plug in 
the abutting ends of the sections, 
and fastening the sections to the 
plug by set screws. Parallel hollow 
rings on opposite sides of the felly 
are connected with it by short 
spokes, the rings being also made in 
separable sections, and the spokes 
being screwed into the felly, while 
their inner ends terminate in heads 
held within the rings. Fig. 2 is a 
sectional view of that portion of 
the driving mechanism located at 
the hub. On the inner face of and 
integral with each hub is a bevel 
gear wheel, and the hubs have a 
central transverse opening to re- 
ceive the axles on which the frame 
of the machine is suspended, each 
axle working in ball bearings, which 
are also provided for the other prin- 
cipal working parts. The inner 
end of each axle is formed as a head, 
which is secured to the upper end 
of the main frame, the latter being of substantially 
U-shape, and made of hollow pipe, elliptical in cross 
section. Extending longitudinally through each mem- 
ber of the frame is a countershaft having on its upper 
end a pinion which engages and drives the bevel 
gear of the hub, thus turning the main wheel, while 
the lower end of the shaft carries a pinion engaging a 
bevel gear on a short shaft connected with cranks 
provided with the usual pedals. 

At the upper end of the saddle stem is a collar with 
set screw, for regulating the height of the saddle, and 
the saddle rod is a flat steel bar, permitting of bend- 
ing from side to side, but preventing forward and 
backward motion. The machine has suitable brakes, 
which bear on the rings connected by short spokes 
with the felly, the brake blocks being operated by 
flexible rods or wires connected with a handle located 
near the main handles of the machine. The latter, of 
which one is shown in Fig. 4, project laterally from 
opposite members of the main frame, and by grasping 
them the rider may hold himself steadily in the ma- 
chine, and throw his weight from side to side as neces- 
sary in steering. 



complete, with pulleys, gearing, belt for moving the 
sieves, etc. The wheat is put in the hopper, A, and 
ground in the mill, B, from which the flour passes by 
the chute, C, to the bolter, D ; the flour of the first 
grade passes out through E, of the second through F, 
and the grits through G, which is at the end of the 




found that in ordinary circumstances the cost of trac- 
tion will be reduced by about 65 per cent. The gas 
is ignited by an electric spark, and the motive power, 
which consists of two double action 7-H. P. gas en- 
gines, is completely hidden, together with the fly- 
wheel, at the back of the seats. Major-General Hutch, 
inson, Board of Trade inspector, 
has expressed his approval of the 
car, and passed it, subject to the 
carrying out of certain minor al- 
terations. 



HARPER'S TTNICTCLE. 

drum. H is the door or ventilator through which the 
air enters to the bolter, and I is the hand wheel by 
which the stones can be adjusted when grinding. 

The general grinding mill shown is made in sizes 
adapted to grind from 5 to 50 bushels of meal per hour, 
depending on the power and speed and the fineness of 
meal required. The mill should be run at the rate of 700 
to 1,000 turns per minute. It is built entirely of steel and 
iron, has improved ball bearings, a spring attachment 
for preventing the stones from running together and is 
strong, durable and easily accessible in all parts. It 
was awarded a medal and diploma at the World's Co- 
lumbian Exposition. The stones are of the best se- 
lected French burr, securely banded and balanced for 
high speed and fast work. 

These mills are made by Leonard D. Harrison, No. 

135 Hallock Avenue, New Haven, Conn. 

*«»■«■ 

Trial of a Gas Tramcar. — A tramway company 



THE HARRISON STANDARD BURR STONE 
MILLS. 

The Harrison mills have been on the 
market nearly fifty years, thus attesting 
their standard merit, while, as at present 
made, they contain the most recent im- 
provements contributing to simplicity of 
construction and effective working capa- 
city. The flour mill shown in the illustra- 
tion is made in different sizes to have a 
capacity of from ten to twenty barrels of 
flour per day. It is especially designed 
for use in the Spanish-American coun- 
tries, and is so made as to be readily 
taken apart and sent in small packages 
on the back of a mule. It does not get 
out of order easily, and the mill is sent 





The Fisheries of Newfoundland. 

The fisheries of Newfoundland 
are, as is well known, the object of. 
incessant litigations between 
France and England, and are the 
cause of a continual exchange of 
diplomatic notes. At this moment, 
when the question of the reform of 
orthography proposed to the 
French Academy is calling atten- 
tion to the utility or inutility of 
etymology, it is curious to remark 
that all those litigations relative to 
the fishery have for a basis a bad 
interpretation of a Latin word. 

Mr. F. Mocquart, in fact, demon- 
strates by numerous citations in the 
Naturaliste that from the epoch at 
which Pliny wrote his Natural His- 
tory up to that at which Linnseus 
published the first edition of his 
8y sterna Naturw, that is to say, up 
to 1735, the majority of naturalists 
applied the term fish to all aquatic 
animals — to cetaceans, crustaceans, 
mollusks, etc., as well as to the 
fishes properly so called. The re- 
sult is that at the signing of the treaty of Utrecht, 
in 1713, the lobster, crab and oyster were still con- 
sidered as fishes with as good a title as the cod, and 
that, consequently, the right conceded to France to 
catch the fish of Newfoundland certainly includes 
the right to fish as well for the lobster as for the cod. 
— Le Genie Civil. 



AN IMPROVED GATE. 
A gate which maybe slid open to permit the passage 
of stock, or which may be swung entirely open for the 
passage of vehicles, the gate being easily operated in 
either case, is shown in the accompanying illustration, 
and has been patented by Mr. Levi W. Youngs. The 
swing post has at its upper end a socket which re- 
ceives a pin on one end of a supporting bar, whose 




THE HARRISON FLOUR MILL. 



THE HARRISON GENERAL GRINDING MILL. 



near London is trying a new car on a por- 
tion of its route. The car is known as the 
Luhrig gas car, and is a German invention, 
propelled, as its name implies, by means of 
gas. It is self-contained and has a running 
capacity for about 15 miles. Kefilling can 
take place in about 70 seconds through an 
ordinary India rubber delivery hose fastened 
on to a nozzle in the body of the car. There 
is no smell or vibration and very little 
evidence of the waste gas going into the 
atmosphere. From experiments carried on 
by Professor A. B. W. Kennedy, it has been 



YOUNGS' GATE. 

other end, when the gate is closed, rests in a notch in 
the top of the keeper post. The forward standard of 
the gate has at its top a roller resting upon the sup- 
i porting bar, and a guide bracket extending down- 
wardly from the under face of the bar carries rollers 
which engage the lower edge of the upper pair of rails 
of the gate. When the supporting bar is in engage- 
ment with both the keeper and the swing post, the 
gate may' be slid backward to partially open it. When 
it is to be entirely opened, as indicated by dotted lines, 
it is slid backward until a pin in the upper pair of 
slats comes in contact with the depending bracket of 
the supporting bar. The gate will then be nearly 
balanced upon the bar, and by pressing downward 
upon the rear end of the gate the bar will be lifted 
out of its recess in the keeper post, and the gate may 
be swung around, rest arms or blocks low down on the 
swing post engaging the lower slats of the gate to guide 
and support it in the partially and fully open positions. 
A pin or short post, adjacent to the swing post, is also 
adapted to engage the bottom pair of slats of the gate, 
in guiding it to the open position. This gate may be 
readily set up on any kind of land, and may be opened 
or closed with but little exertion. Further information 
relative to this improvement may be obtained of Mr. 
W. H. Ayres, Sackett's Harbor, N. Y. 



© 1894 SCIENTIFIC AMERICAN, INC 



January 13, 1894.] 



Stxnixiu ^mtmm. 



21 



A HAY LOADER FOE FIELD WORK. 
This loader, when drawn over the cooks of hay, is 
designed to gather up the desired quantities and auto- 
matically raise the rake to deliver the hay into a 
wagon to which the loader may be attached, a trip 
mechanism opening the rake for the delivery of its 
contents, and the rake being then automatically low- 
ered to receive another load. The improvement has 
been patented by Mr: Fletcher M. Bird, of Wenatchee, 
Washington. The body frame of the loader consists 
of two uprights pivotally attached to the axle, to 




BIRD'S HAY LOADER. 

which is likewise pivoted a loading frame consisting 
of two parallel side bars. On the body frame is a 
drum shaft carrying two cables which extend upward 
over a friction roller, and are secured to the side bars 
of the loading frame. On the drum shaft is a gear 
meshing with a gear on a shaft below it, which car- 
ries near one end a pulley, connected by a belt or 
chain with a pulley on the axle, while another pulley 
on the axle is also connected by a belt or chain with 
a pulley on the drum shaft, both of these belts being 
so loose that they will be inoperative in the absence 
of a tightener. A cam shaft, carrying a block-like 
cam and weighted arms and tightener pulleys, acts 
as such tightener to control the movement of the drum 
shaft, whereby it is revolved in one direction or the 
other to elevate the loading frame and return it to 
loading position after the load has been dropped. 
The rake frame, pivoted in the loading frame, has 
lower stationary teeth, and in the back of the frame 
is journaled a shaft carrying movable teeth, a crank 
arm connected with a shifting lever being attached 
to the shaft. As the rake receives its load, the mov- 
able teeth are pressed upward until the complement 
of hay has been received, when the shifting lever is 
disconnected from its keeper, and the drum shaft ele- 
vates the loading frame and the rake, a trip yoke en- 
gaging lock levers, whereby fingers enter the hay to 
keep it from slipping. When the point of delivery 
is reached, the lock levers release the yoke and the 
fingers are raised out of the hay to permit it to drop 
into the wagon, after which the loading frame is 
again automatically lowered to the ground. 

m 1 ■ 1 m 

NEW BRITISH WAR BOATS OF GREAT POWER AND 
SPEED. 

The British government is making renewed efforts 
to increase its naval forces and maintain its long- 



boasted supremacy on the seas. New war ships are 
being built, and especial attention is being given to 
the increase of the number of comparatively small 
but very powerful and swift torpedo boats — torpedo 
catchers they are called. Among the latest examples 
of new vessels in this line is the Havock, of which we 
here give, from the Graphic, London, an illustration. 
The Havock was lately completed by Messrs. Yarrow 
for Her Majesty's navy, and on a recent trial yielded 
remarkable speed results. On the three hours 1 run in 
rough weather— the wind blowing 30 miles per hour — 
a speed of over 26 knots was reached. 
On the measured mile the mean of four 
runs was 26 '78 knots. The fastest mile 
run was at the rate of 27'565 knots, 
and the mean of the best two runs 
was over 27 knots. This is believed to 
be the fastest craft afloat. The indi- 
cated horse power was 3,400, and the 
engine revolutions 362 per minute. 

The boats have twin screws, and 
generally resemble the first class tor- 
pedo boats -built by this firm. The 
length is 180 feet and the width 18 feet 
6 inches. There is the usual hood or 
turtle-back forward, although some 
modifications have been introduced 
with a view to getting a drier deck 
when the vessel is steaming into a 
head sea. The propellers are three- 
bladed. The engines are of the usual 
tri-compound type adopted by the firm, 
having cylinders 18 inches, 26 inches, 
and S9% inches in diameter by 18 inches stroke. The 
boilers, two in number, as stated, are of the locomo- 
tive type, and have copper fireboxes with copper 
tubes. The total grate surface is about 100 square feet 
and the total heating surface about 5,000 square feet. 
The deadweight load on board was 35 tons. 

A further trial was subsequently had for eight hours 
at an economical speed, with a view to ascertain the 
distance the Havock would steam with the fuel sup- 
ply she can carry on board, upon which depends her 
radius of action. It was found that at a speed of 11 - 2 
knots the consumption was under a quarter of a ton 
an hour, and at 10 knots 3% hundredweight an hour; 
and as the bunkers have a capacity of 60 tons, it fol- 
lows that the distance the Havoc can steam without 
coaling is about 3, 500 knots. 

These vessels, with their high speed and consider- 
able armament, would be likely to play an important 
part in a naval engagement. 

Thirty -six of these boats have already been ordered, 
and six more, it is thought, will soon be ordered. The 
cost is about $200,000 each. 

It is to be hoped Congress will not be backward in 
providing for the construction of a sufficient number 
of similar vessels to assist in the defense of our harbors. 



glass, the whole being so put together as to prevent 
warping and shrinking, to last a long time without get 
ting out of repair, and preserve an absolutely uniform 
temperature in the egg chamber. 

The heat is regulated by a rubber rod, 1, that lies 
over the eggs in a trough, 2, the end of the rod far- 
thest from boiler having an adjusting thumb screw, 3, 
and a block, 4, and spring forcing the expansion on 
the other end of the rod. On the other end is a double 
lever, 7, pinned to a frame, 5, through which the end 
of the thermostat is pinned. On the bottom or lower 
lever is another frame which the lever is pinned 
through, all very evenly balanced, so that the slightest 
change of the thermostat will force the double levers 
to throw the bottom in or out. The brass connection, 
8, pinned to bottom of lever, is connected to lamp 
burner, lever and damper, 9. This lever is so sensitive 
that even a hair will turn it, and the damper is set 




DIAGRAM SHOWING PARTS OF INCUBATOR. 




THE IMPROVED "MONITOR" INCUBATOR. 

An incubator which has stood the test of many I 
years 1 experience, and proved highly successful in a 
practical and economical way for the artificial hatch- 
ing of chicks and ducklings, is shown in the accom- 
panying illustrations. It is manufactured by A. F. 
Williams, 61 Race Street, Bristol, Conn., and was 
awarded two medals and two diplomas at the World's 
Columbian Exposition. The case has double top, bot- 
tom'V side and back, affoiding a dead air space all 
around, and it has two doors, the inside one being of 



A SIXTY-EGG INCUBATOR EXHIBITED AT THE FAIR, 

close to the cone of lamp burner, but so that smoking 
is impossible. 

It is said that on a recent trial of a 150-egg incuba- 
tor it was locked up in a room alone for forty -eight 
hours and the temperature varied only one-half of a 
degree in that time. The air entering the incubator is 
warmed before reaching the egg chamber, and there is 
no direct draught upon the eggs. The air chambers 
and the evaporating pans are so arranged that the 
amount of moisture in the air is always under perfect 
control, the degree of humidity being registered by a 
hygrometer. The eggs are quickly turned without 
taking out the egg drawer, and the whole operation of 
the incubator is extremely simple. 




THE NEW BRITISH TORPEDO BOAT HAV0CK-THE FASTEST WAR VESSEL AFLOAT. 
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The Speech of Animals.* 

That animals have a means of communication among 
themselves through certain vocal sounds is a well estab- 
lished fact ; that these vocal sounds are of sufficient 
range to express other than mere physical ideas, and 
thus to assume the importance of a language, is prob- 
able, although as yet unproved. It is toward the final 
settlement of this question that I wish to add my mite, 
and, while there is much that might be said, in the 
present instance I will confine my observations to a field 
but little explored — the attempts of animals to com- 
municate with man. 

For the last three years I have had a tame fox squir- 
rel of which I have made a great pet. Polly has occu- 
pied a cage in the laboratory where she has been, for 
the most part, shut off from the sights and sounds of 
the outside world. Although at times the laboratory 
has had other tenants in the shape of squirrels, rabbits 
and guinea pigs, she has formed no particular attach- 
ment for any of them, but when I am about she is 
usually close to me, either on my shoulder or follow- 
ing me about like a dog. 

Unconsciously at first and later with a definite pur- 
pose, I have talked to her much as one would talk to a 
young child. About a year ago she began to reply 
to my conversation. At first it was only in response 
to my questions as to food, etc, but later her "talk" 
has assumed larger proportions, until now she will, of 
her own accord, assume the initiative. 

Her vocabulary appears to be quite extensive, and 
while, for the most part, it pertains to matters of food 
and personal comfort, there are times when it seems as 
though she were trying to tell me of other things. 

When I first go out where she is in the morning she 
immediately asks for food, and until that want is sup- 
plied she keeps up a constant muttering. Later when 
her hunger is appeased she will ask to be let out of the 
cage. Often when playing about the room she will 
climb onto my shoulder and "talk" to me for awhile 
in a low tone and then scamper off. Unless she is 
sleepy, she will always reply to any remark made to 
her. 

Her speech is not the chattering ordinarily observed 
in squirrels, but a low guttural tone that reminds one 
both of the low notes of a frog and the cluck of a chick- 
en. Some of the notes I have been able to repeat, and 
invariably she becomes alert and replies to them. Un- 
fortunately the effort to reproduce her tones produces an 
uncomfortable effect on my throat, and I have been 
obliged to desist from further experiments in that 
direction. The sounds that she makes are quick and 
in low tone ; so the attempt to isolate words is very 
difficult, yet there is as much range of inflection as in 
German. 

Another reason why I believe she is endeavoring to 
communicate with me is that she has used the same 
sounds toward other squirrels confined in the same 
cage, and that, while she will answer any one who 
addresses her, she voluntarily will only talk at length 
to me. That she understands what is said to her is 
beyond question, and, furthermore, she will distin- 
guish between a remark made to her and one made to 
some one else. 

I have had many pets that would answer in monosyl- 
lables to a question asked them or indicate by actions 
their desires, but this is the first instance that has come 
under my observation in which an animal has attempt- 
ed more than that. 

When Polly first commenced "talking," I regarded 
it merely as idle chattering, but further observation 
shows that it is not such and that the sounds she makes 
have a definite meaning. Moreover, the sounds she 
makes in " talking " are not the shrill notes of anger or 
alarm, but low, clear sounds that are unmistakably 
articulate. 

In my fondness for my pet, have I overestimated the 
value of the sounds she makes, or am I right in assign- 
ing to them the characters of speech ? Why should an 
animal not attempt to communicate with man 1 The 
higher animals are possessed of a well formed larynx 
and vocal chords. Why, then, should we deny or ever 
question the possibility of articulate speech ? And, if 
they can converse among themselves, why may they 
not attempt to communicate with man ? 

Any one who has owned a well bred dog can relate 
numerous instances in which his dog has clearly under- 
stood what was said to it, and the readiness with 
which a dog learns a new command shows an intelli- 
gence of a high order. Although a dog's vocabulary 
is of limited range, it has certain definite sounds that 
possess an unmistakable meaning. There is the short, 
sharp bark that expresses a want, the low, nervous 
bark that means discomfort, the sharp, quick bark of 
joy, the low whine of distress, the growl of distrust, 
the deep growl of anger, the loud bark of warning and 
the whimper of fright. When to these is added the 
various movements of the body, cowering in fear, 
crouching in anger, the stiff bracing of the body in de- 
fense, leaping in joy, and many special actions, as lick, 
ing the hand of the master or pulling at his clothes, we 
find that a dog can express his likes and dislikes, his 

•By Howard N. Lyon, M.D., Chicago, is Betaict. 



wants and his feelings, as clearly as though he were hu- 
man. Any one who, in a time of sorrow or depression, 
has had his dog come to him and lay its head in his 
lap and has looked down into those great brown eyes 
so full of sympathy and love, can never doubt that the 
dog understood all, and in its own way was trying to 
comfort. 

A friend's cat has an unmistakable sound for yes and 
no. The former is a low meyouw, while the latter is a 
short, sharp m'yoww. If Tom wants to go out, that 
fact is made manifest by a quick meyouw'. If, per- 
chance, any one should be in the chair Tom regards 
as his especial property, no regard for propriety re- 
strains him from indicating that fact and unceremo- 
niously ordering the intruder out. His meyouw' on 
such an occasion cannot be mistaken. Instances of 
this sort are not uncommon and ordinarily fail to attract 
attention, but is there not here a field that will well 
repay a careful investigation ? 

Until my pet squirrel commenced her performances 
I regarded these things as a matter of course, but her 
chattering has raised with me the question, Is it not 
possible that our animal friends are endeavoring in 
their own .way to talk to us as we talk to them ? 



THE CAPEWELL HORSE KAILS. 

The Capewell Horse Nail Company, with factories at 
Hartford, Conn., and London, England, has experi- 
enced a steady and rapid development of its business 
in all sections of the country, notwithstanding the 
dull times which have been so prevalent. The com- 
pany has lately built a fine new factory at Hartford. 
This nail is made from the best Swedish iron rods, im- 
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The Boston plant has at present nineteen of these 
transformers in use and will put in addition probably 
ten more. Of the machines now in use five are of three 
horse power each, three are one horse power, two are 
one-half horse power, two are one-quarter horse power, 
and seven are one-sixth horse power. The potential 
of these machines varies anywhere from 25 up to 260 
volts. 

The farthest point to which a message has to be 
sent from Boston is Buffalo, N. Y., and this can be ac- 
complished by throwing one large machine of 260 volts 
into service or several connected iu tandem or in series. 
The small machines which are wound for from fifty to 
seventy volts are thrown into what is known as the 
loop from New York to Portland, thus necessitating 
the sending of but one message. 



THE CAPEWELL HORSE NAILS. 

proved in tenacity and uniformity of temper by the 
Capewell process, forming a nail of great strength. 
These nails are made in two styles of head, styled the 
"regular" and the "city" head, as shown 
in the illustration, and in both cases, as 
more plainly shown in the small cut, there 
is a distinct angle, and not a curve, where 
the head joins the blade. The nail has a gentle con- 
vexity on its flat surface, and on the opposite surface 
a distinct bevel at the point, the point of the nail be- 
ing reasonably sharp and the edges of the tapering 
portion near the point sharp and keen. This nail has 
been in use about twelve years, and has proved itself 
eminently adapted for both heavy and light work. 
The corrugated nail is a recent introduction which 
finds much favor, the slight ridges on its surface form- 
ing no obstruction to the passage of the nail through 
the hoof, but forming a secure hold without the neces- 
sity of clinching. The American factory of the Cape- 
well Horse Nail Company is at No. 41 Governor Street, 
Hartford, Conn. 

■»<»>» 

A Revolution in Telegraphy. 

The Boston Commercial Bulletin says the days for 
the use of the primary battery for telegraphy in this 
country are numbered. It will not be long before the 
batteries that are now used in the various stations of 
the New England States will be relegated to antiquity. 
At the main Boston office, where 14,000 cells were em- 
ployed for sending messages the first of the year, oc- 
cupying one-fifth to one-sixth the space, there are now 
motor dynamos which take up but a small room in the 
basement. The advantages of -the motor dynamo 
or transformers, as they are generally called, are many. 

The saving alone over the old system is said to be 
between 40 and 45 per cent. This remains to be de- 
monstrated, however. Then, again, the new practice 
has the great advantage of cleanliness and steadi- 
ness. 

With the use of the cells the voltage varied from 26 
to 36 points from the standard of 180 volts supposed to 
be delivered. With the motor dynamo as a generator 
of current, there is hardly any variation ; at the most, 
two or three volts. The motor dynamo transforms or 
reduces the ordinary direct incandescent light cur- 
rent into one of small volume for the telegraph busi- 
ness. 

In the Western Union Company's Boston office the 
current is taken in a commutator on one side of the 
machine and sent out from a commutator on the op- 
posite side, the transformation being effected by two 
different windings on the armature. 



Aerial Ropeways. 

At the San Andreas de la Sierra Mines, in Durango, 
Mexico, there is an aerial ropeway, furnished by the 
Vulcan Iron Works, of San Francisco, Cal , which is 
one of the boldest structures of its kind attempted thus 
far. The line is 15,517 ft. long, not being so remarkable 
in that respect, but the inclination is over 4,000 ft. in 
that distance, and two single spans are over 1,600 ft. 
between supports. This ropeway was put in to carry 
wood and charcoal to the mill. A great saving is made 
by this system, as the material had to be packed over 
a very circuitous route on mule-back. The country 
over which the line travels is exceedingly rough, and it 
crosses gorges 600 ft. deep. At one place the grade is 
at an angle of 48°. 

The Vulcan system of ropeway consists mainly of an 
endless wire rope supported at convenient intervals on 
grooved sheaves, which are elevated on supporting 
structures, the height and construction of which will 
vary with the character of the ground ; and passing 
around large grip wheels at ends of line. Carriers of 
suitable shape to hold the material to be transported — 
such as ore, wood, sugar cane, or any other similar 
material in sacks or in bulk — are fastened to the rope 
at intervals dependent on the amount to be transport- 
ed. The ideal ropewaj' is one with sufficient grade to 
run by gravity, the loaded buckets pulling the empty 
ones back to the base of supplies. In any case, how- 
ever, the power required to operate a very long rope, 
way is very small, for the friction is low. The surplus 
power generated on gravity lines is taken up by fric- 
tion brakes at the terminals, which are automatic in 
their action. 



Fireproof Floors. 

In a paper recently read before the Civil Engineers' 
Club of Cleveland, Mr. Wm. Sabin describes the forms 
of fireproof flooring most commonly adopted in Ame- 
rica. The oldest method was to place floor beams 
about 5 feet apart and turn a 4-inch brick arch be- 
tween them, the beams being tied together to resist 
the thrust of the arches. The space above the arches 
was leveled up with concrete, in which were bedded 
strips of wood for the flooring. The plastering was ap- 
plied directly to the bottom of the arches and over the 
flanges of the supporting beams. When exposed to a 
fire, however, it soon cracked off, and a special tile 
skewback is now used. Such a floor weighs about 70 
pounds per square foot, exclusive of the weight of the 
floor beams. Its cost in America is about $1.44 per 
square foot. A similar floor in which the brick arch is 
replaced by one of corrugated iron has also been tried, 
but as the metal is exposed to the heat, it has no ad- 
vantages. Its weight is 70 pounds and its cost $1.39 per 
square foot. The next improvement was the use of 
flat arches of terra cotta. In this case the beams were 
placed 6 feet to 7 feet apart, the tiles being 10 inches 
deep, and the weight of the floor was reduced to 40 
pounds per square foot and its cost to $1.34. A further 
reduction of weight was effected by the use of porous 
terra cotta, obtained by mixing sawdust with the clay. 
The weight of floor was thus brought down to 35 
pounds per square foot, while its cost was $1.36. In a 
test made at Denver an arch of porous terra cotta 4 
feet wide and having a span of 5 feet bore a load of 
15,145 pounds with a deflection of 0'65 inch, and it took 
11 blows of a weight of 134 pounds falling from a height 
of 6 feet to 8 feet to entirely destroy the arch. Both 
systems of terra cotta floor have successfully withstood 
severe fires. In a method of construction now being 
largely adopted, the span of the floor is increased to 12 
feet and it is supported by 12-inch I-beams. Between 
these beams is strained a galvanized wire net, said to 
be capable of carrying 1,000 pounds per square foot. A 
center board is fixed below this net. and the space be- 
tween it and the top of the floor filled with a very light 
concrete, made with crushed coke, cork, cement and a 
little sand. This floor is 8 inches deep, the bottom 
flanges of the I-beams being protected by carrying the 
cement around them. Its weight is only 18 pounds per 
square foot, and it has been tested with a load of 580 
pounds per square foot, the deflection being only one- 
half inch. Its cost is about $1.05 per square foot. In 
connection with the above prices, it should, perhaps, 
be mentioned that I-beams are very costly in the 
States. 
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Electric Towing on the Bourgogne Canal. 

There has just been inaugurated upon the Bour- 
gogne Canal, which connects the Seine and the Saone, 
the first system of electric towing, properly so called, 
that is to say the first system in which the motive power 
is furnished by an electric current. This system, es- 
tablished by Mr. Gaillot, government engineer, has, for 
about two months past, replaced the old system of 
steam and chain towing, which has been employed 
upon the canal since 1867. This canal, 3!^ miles in 
length, connects the two sides of the English Channel 
and the Mediterranean. The electric energy by which 
the towing is effected is furnished by water falling from 
two sluices at each extremity of the junction canal. 
The fall on the Seine side is 24^£ feet in height and 
discharges one and a half times more than that of the 
Saone side, whose fall is 26 feet. The powers disposa- 
ble thus have a ratio of 11 to 8, with a feeble variation 
according to the needs of the canal's supply — a varia- 
tion that does not practically affect the ratio. 

Each plant actuates a Gramme dynamo, the powers 
of the dynamos being in the same ratio as that of the 
powers of the falls. These dynamos are excited in de- 
rivation and mounted in tension, that of the Seine 
side having to furnish normally 380 volts (1,200 revolu- 
tions per minute) and that of the Saone side 270 volts 
(900 revolutions per minute). The mounting in tension 
is effected through a bronze line three-tenths of an 
Inch in diameter connecting the positive pole of one 
generator with the negative pole of the other. The 
two other poles are connected with two wires stretched 
parallel above the canal and open at their other ex- 
tremities. 

The motive series mounted upon the tow boat is 
branched between these two wires through the aid of 
two trolleys mounted upon poles 20 feet in length and 
that press upward against the wires, as in American 
tramways. The electric motor, by means of a belt, ac- 
tuates a train of gear wheels, the last of which con- 
trols the chain pulley. 

The discharge varies according to the load of the 
convoy in tow. Use is then made of a second train of 
gearings of slow speed, giving for the same velocity of 
the receiver a running speed of nearly half that that 
would correspond to the high speed gearings. 

The receiver of the boat is constructed for making 
1,000 revolutions per minute, normally. It does not 
differ much from this figure in practice. 

The current is rendered regular by means of accu- 
mulators, which are capable also of storing up the 
electric energy produced during the stoppage of the 
towing. The accumulators are of the type of the 
Society pour le Travail Electrique des Metaux. There 
are 250 elements capable of discharging 15 amperes. 
The regulation of the turbines is done by the genera- 
tors. The induction current passes through a solenoid 
whose armature takes a position which is variable ac- 
cording to the intensity of the said current, that is to 
say, according to the electromotive force of the ma- 
chine. In changing position it establishes contacts 
that send the current of a Lalande battery of four ele- 
ments of wide surface into Bovet magnetic clutches. 
The gate of the turbine opens or closes according as 
the dynamo produces too much or too little. 

The illumination of the three thousand yard tunnel 
is effected through a derivation established upon the 
line, and that is now provided with automatic ar- 
rangements for keeping it constant despite the varia- 
tions in discharge resulting from the towing. Such 
are the principal arrangements of this original installa- 
tion, due to the initiative and studies of Mr. Gaillot. 
It will effect a great saving in the consumption of 
coal, which is done away with, as well as in the cost 
of labor, since there is no longer any need of stokers, 
and the sluice keepers can occupy themselves with 
the small hydraulic and electric plants situated at each 
extremity. — I? Industrie Electrique. 



History of the Calla Lily. 

This was first introduced to Europe from Southern 
Africa in 1687, and has become a great favorite with 
cultivators all over the world. It does not like a very 
warm temperature nor a very cold one. It will live 
out in American waters, provided it is deep enough to 
be below the reach of absolute ice. It fills the ditches 
and narrow creeks in Cape of Good Hope, much the 
same as our spatterdock would here. It was removed, 
by Kunth, from the genus Calla, and called Richardia 
Africana, but it is not easy to get rid of a name which 
once gets into genera", use, hence it still goes by the 
name of Calla. The spotted one, common in cultiva- 
tion during the last few years as the Richardia albo- 
maculata, was also introduced from Southern Africa 
in 1859. This is well known by its spotted leaves. 
Another one was brought from the same country in 
1857, under the name of Richardia hastata — the spathe 
being of a yellowish color, but very small, and is not 
yet much known. On account of the common calla 
blooming most freely in the spring of the year, it has 
come into general use for Easter decorations; and not 
unfrequently receives, with a number of other plants, 
the common name of Easter lily. — Meehans' 1 Monthly. 
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CARRYING LINES ASHOBE FROM WRECKED VESSELS. 
To the Editor of the Scientific American : 

I read an article in your latest paper, that is last 
week's, on the wreck of the Louise H. -Randall, which 
was cast ashore on Long Island last week. Now, ac- 
cording to the article in your paper, she lay about six 
hundred yards from shore. The paper says the crew 
took to the rigging and stayed there. In the mean- 
time the United States life saving crews were exerting 
their utmost power to get a line to the wreck. Ac- 
cording to the account in the paper, they failed. The 
last resort was a tug from New York to the rescue. 

What I want to say is this : I have lived on Jersey's 
shore for the past twenty years and have experienced 
the most severe storms. During this time I have wit- 
nessed every vessel which struck Jersey's shore from 
the Highlands to Asbury Park, and in all cases the 
United States life saving crews have had all they 
could do to get a line to the stranded vessel, unless she 
came ashore in fog, when the sea was so smooth one 
could go off in a flat bottomed boat In all cases 
when a vessel is blown ashore on this coast the wind 
blows so hard that it is almost impossible to stand on 
the bluff. 

Now, when a mortar is placed in position to throw a 
line, it must and will have to throw straight in the 
wind, which never blows less than forty miles per 
hour. Now, it is a hard matter to get a line off under 
these circumstances. 

Now, my idea is this : Why not let vessels carry an 
arrangement which can be thrown overboard as soon 
as a vessel strikes, attach a line to it, and let the wind 
and waves bring it to shore ? It can be done. I wit- 
nessed the wreck of the Germania off West End, Long 
Branch, and she was loaded with kerosene barrels. 
The vessel broke into pieces, and I noticed that the 
barrels were on shore in a very short space of time. 

Now, why not rig an arrangement for vessels to 
carry on board ship, and in case a crew on shore fails 




to get a line off, let this be thrown overboard with a 
line attached and let wind and wave bring it ashore, 
which would be in a short space of time ? 

Referring to the diagram, the main body is a round 
iron can about the size of a large copper boiler used in 
connection with a range ; it is air tight and the bot- 
tom is weighted with lead, so that no matter how 
rough it is handled it will stand up to wind and sea. 
It is all made of iron. CHAS. L. Howland. 

Long Branch, N. J., December 10, 1893. 



Artesian Wells 111 South Dakota. 

To the Editor of the Scientific American : 

Thinking something regarding artesian wells in 
Jim River valley, South Dakota, might be of in- 
terest to your readers, and having had about two 
years' experience in drilling wells in that country, I 
thought I would inform them of a few points of in- 
terest that have come under my observation. I have 
tested a number in regard to pressure and volume and 
found the largest volume is an eight inch well at 
Chamberlain, 640 feet deep ; volume, 3,500 gallons per 
minute, with 90 pounds pressure to the square inch 
closed, and with a three inch opening it will throw a 
stream of water 150 feet high and holds 60 pounds 
pressure. 

The well is now used to run a large flouring mill. 
This well is estimated to develop 60 horse power. 
This well is shallow for that country, which is ac- 
counted for by its being near the bed of the Missouri 
River. The wells further up the valley have a 
higher pressure, as high as 175 pounds to the square 
inch, and run in depth from 800 to 1,000 feet. We 
have what is called the first, or lighter flow, with a 
pressure from 75 to 145 pounds to the square inch. 
This water is, as a general thing, soft and first class 
for domestic purposes. The second flow is the heav- 
ier, with a much larger pressure. The geological 
formations are about as follows : First drift, shale, 
with layers of iron pyrites from 4 to 12 inches thick. 
The water-bearing rock is mostly pyrites in the sea 
shell form, and layers of sand and porous rock. These 
wells derive their supply from the northwestern 
mountains. 
There is one well at Pierre, S. Dak., which has a vol- 



ume of 500 gallons, the temperature of the water being 
92° and perfectly soft. This well is no doubt fed from 
the same veins which feed the celebrated geysers in 
the Yellowstone Park. All these wells could be used 
for power, irrigation, farm use, etc. , and many of them 
are being utilized right along. Hoping this may prove 
of interest and profit to some one, I am, respectfully 
yours, Phil. Eteb. 



A Good Suggestion for Short Telephone Lines. 

To the Editor of the Scientific American : 

The patent covering the use of the permanent mag- 
net in combination in the Bell receiving telephone will 
expire January 30, 1894. 

The use of the magneto-telephone as a transmitter, 
as at first established, was discontinued because the 
backward currents from several electromagnets in the 
same line, as in the bells, rendered the battery trans- 
mitter very desirable if not absolutely necessary on ac- 
count of its greater current. 

A plan to remove this difficulty and render the use 
of the magneto-transmitter available has been devised 
for a line here about 20 milps long, having about eight 
offices upon it. This plan is to run an extra line upon 
the same poles and use one line for the bells and the 
other for the telephones — transmitters and receivers. 
All telephones will be automatically, or otherwise, 
switched out of the talking line and remain so nor- 
mally. When a call is rung on the independent call line 
and answered thereon, the two parties, only, who de- 
sire to communicate will take down their telephones, 
and thus have a clear line, without either bells or tele- 
phones (other than their own) in circuit. The slight 
resistance of the line will make the magneto-trans- 
mitters preferable to the battery transmitter, which lat- 
ter is still held by the Bell Company by later patents. 
This segregation of the functions of the telep'; one in- 
to a call-bell line and a talking line, it will be seen at a 
glance, simplifies the matter. M. L. Baxter, M.D. 

Derby Line, Vt., December 25, 1893. 



The Best Preservative Paint for Ironwork. 

Mr. W. Thomson recently read a paper before the 
Manchester Association of Engineers, on " The Influ- 
ence of Some Chemical Agents in Producing Injury to 
Iron and Steel," in which reference was made to the 
effects of different paints and varnishes used for the 
preservation of structural iron and steel from rust. 
From experiments made by himself, Mr. Thomson has 
arrived at the conclusion that red lead paint is the best 
preservative. This result had struck him as remark- 
able, because red lead is a highly oxidizing substance ; 
but the reason was found to be that the red lead had 
the effect of producing a skin of the unoxidizable and 
protective black or magnetic oxide on the iron itself 
under the paint. The author has also found that 
other oxidizing agents, such as manganese dioxide, 
form a paint which preserves iron from rusting ; and 
this discovery he regards as of great industrial impor- 
tance. Mr. Thomson explained that, having been 
required some time ago to make a considerable number 
of experiments to ascertain the most suitable paint for 
protecting a large iron structure from the action of sea 
water spray and rain, he arrived at the conclusion that 
red lead paint was the best he could find for the pur- 
pose. Mr. John West, a vice-president of the society, 
who presided on tht occasion of the reading of the 
paper, supported the statements and views of Mr. Thom- 
son that red lead is the best preservative paint for iron, 
work. The chief novelty brought out in the paper was 
the reason why red lead is so efficient in protecting 

iron. 

» i ■ > — 

How to Preserve the Natural Colors of Flowers. 

It is over a quarter of a century since the following 
appeared in the Gardeners' Monthly. Coming back 
again to America after its long travel, it is still worth 
republishing. 

•'The following ancient method, which comes from 
America as new, may be worth repeating and trying : 
Take very fine sand, wash it perfectly clean, and when 
dry sift it through a fine sieve into a pan. When 
the sand is deep enough to hold the flowers in an up- 
right position, take some more sifted sand and care- 
fully cover them. A spoon is a good thing to take for 
this, as it fills in every chink and cranny without break- 
ing or bending, the leaves. When the pan is filled 
solidly, leave the flowers to dry for several days. It is 
a good plan to warm the sand in the oven before using 
it, as the flowers will then dry more thoroughly. In 
taking the sand oft, great care must be taken not to 
break the leaves, as they are now dry and brittle. 
Pansies preserved in this way will keep their shape 
and brilliancy of color all winter, and many other flow- 
ers can be equally successfully treated — anything, in 
fact, where the full pressure of the sand comes on both 
sides of the leaf ; otherwise they will shrivel. To fill 
in flowers with cup-like shapes it is better to lay them 
on the sand, and with small spoon fill in and around 
each flower. Ferns when preserved in this way have a 
more natural look than when pressed, and the maiden, 
hair fern looks almost as well as when it is. freshly 
gathered." 
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ASSEMBLED LINE OF MATRICES. 



THE "LINOTYPE." 

(Continued from first page.) 
from the space box, H, by touching the space bar, J, in 
the same way as the type keys. As the different char- 
acters drop into place the operator can readily read and 
correct the matter as he proceeds, each matrix having 
on its back, an im- 
pression correspond- 
ing with the female 
die it bears on the 
opposite edge. The 
spacing, however, 
presents one of the 
most interesting fea- 
tures of the machine. 
Bach space bar is a 
composite wedge, 
and by sliding its 
top and bottom parts 
together its thick- 
ness is increased, 
while it still remains 
of an even thickness 
at the top and bot- 
tom of those por- 
tions bearing 
against the matri- 
ces. When, there- 
fore, the operator 
sees that the line is 
so nearly full that it 
will not hold another 
word or part of a 
word, he simply 
presses upon a lever 

at his right, and the space bars do all the work of jus- 
tification, all of them being simultaneously closed up 
sufficiently to lengthen the line to its full predetermined 
measure, with absolute certainty that the spacing will 
be entirely "even." At the same time the line of ma- 
trices is automatically engaged by clamps and trans- 
ferred, as shown by the arrows, to the face of a verti- 
cal mold wheel, K, through which extends a slot, or 
body mold, opposite the face of which the row of charac- 
ters in the matrix line is presented. The pot of type 
metal behind the mold wheel is kept in proper condi- 
tion by a flame from a gas burner, and a channel from 
the pot leads to the rear face of the mold, into which 
the molten metal is forced by means of an automati- 
cally working plunger, when the line of matrices is 
presented and locked against the face of the mold. The 
metal is easily kept at the proper temperature by a 
simple device, but rarely requiring any looking after 
when once adjusted, and the cast body, being but a thin 
piece of metal, solidifies almost as soon as it touches 
the mold. The mold wheel then makes a partial revo- 
lution, when a blade or plunger pushes the linotype out, 
and between trimming knives, depositing it on a galley 
at the front of the machine. As this 
is done the knives leave shallow ver- 
tical ribs on the side of the linotypes, 
or slugs, and it has been found 
that these ribs serve a valuable 
purpose, giving air spaces, facilitat- 
ing the drying of the papier mache 
stereotype molds now used by most 
of the large daily newspapers. A 
vibrating arm advances the lino- 
types along one after the other upon 
the galley, so that they thus come 
together in column form. 

After the casting of the line comes 
tne distribution of the matrices 
again to the magazine, the operation 
being entirely automatic, and being 
one in which the eminent superiori- 
ty of this machine is most conspicu- 
ous. For this purpose an arm lifts 
the line vertically, and then shifts it 
laterally until the teeth at the top of 
the matrices engage teeth on a car- 
rier plate, R, as shown in dotted 
lines, this plate, with the line of 
matrices, being then raised to the 
distributor bar at the top of the 
magazine. The spaces remain be- 
hind when the matrices are carried 
up, and are transferred laterally to 
their box or holder. The distributor 
bar occupies a fixed position above 
the open upper ends of the maga- 
zine channels, and on its lower edge 
are formed longitudinal teeth or ribs 
adapted to engage the teeth on the 
tops of the matrices. But a matrix 
bearing any given letter differs, as 
to the number or arrangement of its 
teeth, from a matrix bearing any 
other letter, and the ribs of the dis- 
tributor bar vary correspondingly 
in number and arrangement at dif- 
ferent points in its length, the ribs 
being such Id cross section, over 



each magazine channel, that they will not, at this point, 
hold up the particular matrix designed for such com- 
partment. The matrices, when they are placed in sus- 
pension at one end of the bar, are pushed along it by 
means of longitudinal screws, each matrix remaining in 
pngagement with the bar until it arrives over its proper 
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CASTING THE LINE. 



magazine channel, into which it drops, ready for use 
again in the formation of another line. The work of 
distribution is thus carried on continuously, simulta- 
neously with that of assembling the matrices. The 
number of pieces with' which each magazine is fur- 
nished, to render it certain that there shall always be 
enough of each character for the line being composed, 
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A LINOTYPE. 

the one being cast, and the one being distributed, is 
fixed upon the basis of a supply of 26 matrices bearing 
the letter "e," all the other characters of a fount being 
provided in proportionate number, according to the 
well understood practice in the trade. There is, there- 
fore, no such thing as being short of type, because of an 
excessive amount of "standing matter," in any office 
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THE LINOTYPE-DIAGBAM SHOWING OPERATION OF MACHINE. 



where the machine is employed. Any good stereotyp- 
ing metal may be used in the machine, the metal being 
remelted and doing duty over again almost indefinitely, 
although it is recommended occasionally to add thereto 
a small quantity of bismuth. As the linotypes are used 
but once, the publisher is enabled to have a new dress 

each day, instead of 
being compelled to 
use old and dull 
faces as in the case 
of ordinary type re- 
quired to do service 
for long periods of 
time. The ' usual 
heavy investment 
demanded in pur- 
chasing and renew- 
ing type is also 
wholly avoided, as is 
the great loss from 
the breakage and 
wear of type. The 
mold wheel, in the 
illustration, is repre- 
sented as having but 
one mold slot, or 
mold proper, but 
these wheels are 
now being made 
with two and four 
slots, or molds, each 
representing a dif- 
ferent size of type. 
The number of 
"faces" made for the 
machine includes all the regular type sizes, from agate 
to small pica, the magazine being complete in all par- 
ticulars for each face. To change one magazine for an- 
other on the machine is the work of less than five min- 
utes, when it is desired to change to larger or smaller 
type, the mold wheel being at the same time turned to 
a different position to bring into proper place the body 
mold corresponding to the face on the matrices in the 
magazine. One idea, however, in making the increased 
number of molds in the mold wheel, has been to enable 
the same machine, with one magazine, to produce both 
"solid" and "leaded" linotypes, this being effected by 
using a body proportionately larger than the face, as a 
brevier face on a long primer body, etc., such change 
from one to the other being then effected by simply re- 
adjusting the mold wheel. 

A recent feature in the development of the machine, 
and its adaptation to newspaper needs, consists in the 
furnishing of a magazine specially adapted for the 
composition of display heads. This magazine has one 
fount of capital letters, large sized type, say a pica 
gothic condensed, and another of upper and lower case 
in comparatively small size, as nonpareil full face. 
With this magazine the regular "dis- 
play" heading, as seen in many 
newspapers, may be quickly formed 
with linotypes. 

The power required to run the ma- 
chine is very small, only about one- 
third of a horse power, and may be 
supplied from any suitable source, 
such as a steam or gas engine or an 
electric motor. The cost of gas to 
keep the metal in proper molten con- 
dition is placed at about fifteen 
cents per day for each machine. 

The speed at which the machine 
can be and is regularly and contin- 
uously operated varies considerably 
in different offices, according to the 
ability of the operators, but, taking 
good and bad workmen together, in 
many offices having each several 
machines, the averages by the month 
of the workmen equal 4,000 ems 
per hour for each machine, while 
there are some offices in which these 
averages, according to carefully 
kept records, reach as high as 5,00* 
and 5,500 ems per hour. Many in- 
dividual compositors have made 
much higher records for long con- 
tinued periods. The time required 
by beginners and the period neces- 
sary to attain the highest efficiency, 
varies widely, say from a month to 
four and six months, one who is a 
good compositor to start with nat- 
urally having a great advantage in 
quickly learning to operate the ma- 
chine with facility. 

The Mergenthaler Linotype Com- 
pany has three factories for the 
manufacture of the machine and its 
parts, one in Brooklyn, N. Y., one in 
Montreal, Canada, and one in Man- 
chester, England. The machine is, 
as is well known, based upon the 
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highly novel original patents of Mr. Ottmar Mergen- 
thaler, though many valuable practical features, em- 
braced in other inventions, are now embodied in it. 
The principal factory of the Company is in Brooklyn, 
and is a large fire-proof structure containing a great 
amount of very valuable machinery and tools, specially 
invented and designed to make the various parts of the 
machine with precision and economy. The general offi- 
ces of the Company are in the Tribune building, New 
York, Mr. Philip T. Dodge being the President and gen- 
eral manager, and Mr. Frederick J. Warburton, Secre- 
tary and Treasurer. Mr. W. H. Randall is the Superin- 
tendent of the Brooklyn factory. 

This article is printed from plates made from lino- 
types used in our forms in the same way as the types 
are used for the other matter. 



has a wounded leg or arm hanging on, it completes the 
amputation by means of its teeth. A dog on being 
stung in the muzzle by a viper was observed to plunge 
its head repeatedly for several days into running water. 
The animal eventually recovered. A sporting dog was 
run over by a carriage. During three weeks in winter 
it remained lying in a brook, where its food was taken 
to it; the animal recovered. A terrier dog hurt its 
right eye ; it remained lying under a counter, avoiding 
light and heat, although habitually it kept close to 
the fire. It adopted a general treatment, rest and low 
diet. The local treatment consisted in licking the Up- 
per surface of the paw, which it applied to the wound- 



Medictne as Practiced by tbe Lower Animals.* 
It would seem as if man were surrounded by danger, 
seen and unseen, throughout his entire life. Prom the 
cradle to the grave it is a struggle. In the vegetable 
kingdom also the same struggle for existence is seen. 
Every flower has its destroying insect ; for every shrub 
there is a worm, and for the ripening watermelon the 
little colored boy lies in wait. But if disease threatens 
man on every hand, equally close at hand is the remedy 
with healing power, and not only do the so-called infe- 
rior human races appear to recognize this, but even 
dumb animals, and it would seem as if the latter, in an 
empirical way of course, practiced medicine. 

Animals instinctively choose such food as is best 
suited to them, and to a certain extent the human race 
also shows this instinct, and medical men are some- 
times at fault in not paying sufficient respect to the 
likes and dislikes of their patients. Women, as a rule, 
are more often hungry than men, and they do not like 
the same kinds of food ; nevertheless, men and women 
are generally put on precisely the same regimen, espe- 
cially in public institutions. Infants scarcely weaned 
are given a diet suitable to adults, which they dislike, 
and which disagrees with them. Some years ago De- 
launay investigated this question in the different asy- 
lums of Paris, and ascertained that children, although 
they will generally eat it, do not like meat before they 
are about five years of age. People who like salt» 
vinegar, etc., may generally be allowed to satisfy their 
tastes, within moderation. Lorain always taught that, 
with regard to food, people's likings are the best guide. 
A large number of animals, such as elephants, stags, 
birds, and ants, wash themselves and bathe. Launay 
lays down as a general rule that there is not a species of 
animals which voluntarily runs the risk of inhaling 
emanations arising from their own excrement. If we 
turn to the question of reproduction, we find that all 
mammals suckle their young, keep them clean, wean 





THE LINOTYPE-DISTRIBUTION. 

ed eye, again licking the paw when it became dry. 
Cats also, when hurt, treat themselves by this simple 
method of applying continuous irrigation. 

. »«»»»■ 

Four Different Lights from Molecular Vibration. 
Mr. Nikola Tesla has demonstrated that the phenome- 
non of light is producible in four different ways by the 
action of high frequency electricity upon suitable 
media. One of these methods is the incandescence of 
a solid, consisting of a small carbon button- mounted 
upon a platinum wire in an exhausted bulb. When 
Mr. Tesla connected his body with one of the terminals 
of a high-tension transformer, and took an arrange- 
ment of this kind in his hand, the button became 
luminous. Next he took a highly exhausted bulb, con- 
taining a strongly phosphorescent body, above which 
was mounted a small plate of aluminum on a platinum 
wire leading to the outside ; and the currents flowing 
through his body excited intense phosphorescence in 
the bulb. Thirdly he took in his hand a simple ex- 
hausted tube, and in the same manner the gas inside 
the tube was rendered highly incandescent or phos- 
phorescent. Finally, he took in his hand a metallic 
wire, which appeared covered with a luminous film 
through the intensify of the electrical vibration. Mr. 
Tesla is now engaged upon the problem of producing 
these effects with less expenditure of energy than was 
employed in the operation as first arranged by him. 
Either method of converting molecular bombardment 
into light without heat, provided that it could be done 
economically, would be a considerable step forward in 
the direction where " the light of the future "is supposed 
to await its fortunate discoverer. 



of watches and movements extending over a period 
from 1610 to the present time. Many makers famous 
in the development of the watch were represented in 
the collection. 

The most primitive timepiece was the sun dial. This 
Is of solid silver and was made by Le Maire, of Paris, 
before the year 1700.' The workmanship is very per- 
fect, and the dial is elaborately engraved and in good 
condition to-day. On the base is a small compass, and 
on the face and elesewhere are the names of Paris, 
Rouen, Marseilles and other cities, with the declination 
of each. The arm is marked with the declinations, so 
that the proper angle for the dial face to rest against 
this arm can readily be made. The instrument is so 
made that it can be folded up and carried in the 
pocket. It was brought to this country by a French- 
man who went to Oregon to live. On his decease, 
among his effects was this sun dial. Recently it came 
into the possession of Mr. H. E. Duncan,' of the Wal- 
tham Watch Company. 

The skull watch is a grewsome timepiece, made at a 
time when the skill of the watchmaker was exerted 
more to make a striking-looking case than an accurate 
time-keeping watch. This case is of silver, oxidized by 
age. In order to tell the time, the. lower jaw of the 
skull is dropped to expose the dial. The movement 
which occupied the skull cavity is lost. The dial con- 
tains Roman numerals and is delicately engraved. 
This watch was made soon after the year 1600, but its 
maker is unknown. The feature of the engraving on 
the dial is a picture of the day of judgment. 

The watch used by the poet Milton is shown in 
one of the engravings. This is an instance of a 
case within a case, the watch proper being inclosed 
in an outer case. This is what is called the Nurem- 
berg or egg-shaped watch. The watch proper is 
readily removed from the outside case, which is made 
of silver. A raised point is placed against each hour 
on the dial, and this, together with a heavy hand, 
made it easy for the poet to tell the time approximate- 
ly by the sense of touch. On the back of the inner case 
is the name of John Milton. The movement has no 
hairspring, but has the fusee with string, which in this 
case is a piece of catgut. The movement bears strik- 
ing evidence of a high quality of workmanship upon 
the part of its maker, Bouguet, of London. The watch 
was made about the year 1600. 

John Bunyan's watch was made some years later 
than Milton's watch, and bears the name of Fitter, 
London. This watch has a second hand placed on the 
back of the movement, instead of on the dial. The dial 
is of silver and the entire watch is inclosed in a leather 
case ornamented with silver. On the back of the watch 
the following calendar is engraved : 

Mar. Nov. 1 8 15 82 29 

Angus. 2 9 16 23 30 

May Jan. 3 10 17 24 31 

Octob. 4 11 18 25 

Apr. Jul. 5 12 19 26 

Sep. Dec. 6 13 20 27 

Jan. Feb. 7 14 21 28 

The watch is very elaborately engraved. The move- 



OLD TIMEPIECE OF JOHN BTJNYAN. 

them at the proper time, and educate them — maternal 
instincts which are frequently wanting or rudimentary 
in women even of civilized nations. In fact, man may 
often take a lesson in hygiene from the lower animals. 
Animals get rid of their parasites by using dust, mud, 
clay, etc. Those suffering from fever restrict their diet, 
keep quiet, seek darkness and airy places, drink water 
and sometimes even plunge into it. When a dog has 
lost its appetite, it eats that species of grass known as 
dog's grass (chiendent), which acts as an emetic and pur- 
gative. Cats also eat grass. Sheep and cows, when ill, 
seek out certain herbs. When dogs are constipated 
they eat fatty substances, such as oil and butter, with 
avidity. The same instinct is observed among horses. 
An animal suffering from chronic rheumatism always 
keeps as far as possible in the sun. The warrior ants 
have regularly organized ambulances. Latreilie cut 
the antennae of an ant, and other ants came and covered 
the wounded part with a transparent fluid secreted 
from their mouth. If a chimpanzee be wounded, it 
stops the bleeding by placing its hand on the wound 
or dressing it with leaves and grass. When an animal 



* By Dr. E. E. Anderson, RockviUe, Maryland, in tne.Jfa*s. Medical Jour- 
nal. 



HISTORIC EXHIBIT OF THE WALTHAM WATCH COM- 
PANY AT THE WORLD'S COLUMBIAN EXPOSITION, 
AT CHICAGO. 

The Waltham Watch Company displayed over six 
hundred historical and antique watches at the World's 
Columbian Exposition, illustrating the various types 





SIB ISAAC NEWTON'S WATCH. 



ANCIENT POCKET SUN DIAL. 

ment is of the same style as the Milton watch, but is 
more elaborate in its workmanship. 

It was evident that only the latest achievements of 
the watchmaker's art would satisfy Sir Isaac Newton, 
for his watch, which is shown on this page, is an elab- 
orate mechanism. It was made by Girod, of Paris, in 
the seventeenth century, and is an astronomical watch 
inclosed in a shell enameled case. On the face are 
three dials. One is an hour dial, underneath one sec- 
tion of which is a little disk which tells whether it is 
day or night, the day being designated by the sun and 
rays of light and the night by the stars and moon. 
The dial is % of an inch in diameter. The calendar 
dial has thirty-one gradations, one lor each day in the 
month, and near by is a little aperture in which the 
name of the month is shown, with the number of days 
in the month. As the watch lay in the showcase, but 
not running, this little recorder indicated "Aug. 31." 
The third dial represents the lunar month and is 
graduated . for 29^ days. A little aperture near this 
dial shows the changes in the moon. The entire fac» 
of the watch is gold, while the dials are silver. The 
case is also of silver. The outer case is of enamel and 
shell, the pieces of shell being, riveted by silver rivets 
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arranged in an artistic manner. On the back of this 
outer case is an enameled painting representing Paris 
taking leave of Helen. The movement in this watch 
is of the same type as the Milton and Bunyan watches. 
In order to show what can be done in the line of 
handwork in these modern days, the Waltham Com- 
pany exhibited a watch in a case of quartz crystal, 
from Brazil, ground, polished, and all the work upon it 
was done at the works of this company at Waltham, 
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THE SKULL WATCH. 



an American workman being employed about two 
years and a half in completing the work. The lower 
plate is a thin sheet of agate, and as the only metal 
in the movement comprises the wheels and springs, 
the full richness of the agate is had by holding the 
watch to the light and looking through it. The effect 
is fascinating. The jewels are rubies set in recesses 
ground on a taper in the crystal case. The minute 
circle on the dial is marked with a ruby at each inter- 
val, and at every five minute period is a sapphire, while 
the figures and other ornamental work on the face are 
outlined in gold, and attached to the agate plate, giv- 
ing a richly colored dial. This watch is a stem winder, 
the movement first quality grade, the latest achieve- 
ment in American watchmaking. 

The automatic machinery for making different parts 
of the watch ' movement exhibited by the Waltham 
Company attracted much attention. It is a fact not 
generally understood that one operative, with a set of 
this machinery, can do as much work as twenty opera- 
tives could do with the best appliances that were used 
in watchmaking at the time of the Centennial in 1876. 
The antique watches described in this article were 
none of them made with much less than a year's steady 
work by the watchmaker, while infinitely superior 
watches, so far as time-keeping is concerned, were 
shown in this exhibit that were made at the rate of 
about two thousand a day. 

The Waltham Company had among its exhibits at 
the Columbian Exposition a case containing one day's 
output of the factory, consisting of 2,000 perfect move- 
ments, well regulated and in good running order. It 




METHOD OF WINDING 2 000 WATCHES. 

became a serious question as to how to keep this large 
number of movements in motion, as the winding of 
2,000 watches per day is no small matter. The ingeni- 
ous mechanicians of the company therefore devised a 
winding machine by means of which two watches 
could be wound at once by two expert operators, each 
operator winding at the rate of 62 watches per minute. 
As shown in the engraving, a tray containing about 
100 movements was placed upon a standard between the 
operators, and each removed a movement and placed 
the winding stem in the chuck at the end of the re- 
volving mandrel. The mandrel was carried by fric- 
tional connection with a power-driven pulley, and the 
back end of the mandrel was provided with a friction 



wheel embraced by the thumb and finger of the opera- 
tor. The connection between the mandrel and the 
pulley was so delicate that when the watch was 
wound, the mandrel stopped. It was held by the 
thumb and finger of the operator while the movement 
was removed and another one placed in position for 
winding, when the frictional wheel was released and 
the watch wound within the space of a second. 

In addition to the display of historic and recent 
timepieces, this company exhibited a piece of mechan- 
ism which shows that notwithstanding the improve- 
ments in watchmaking which materially modify the 
practice of modern jewelers and watchmakers, skillful 
mechanics are not wanting among them. 

The exhibit to which we refer was a minute steam 
engine, made by Mr. A. Muller and loaned to the 
Waltham Watch Company. It is of the exact size of 
the annexed engraving, complete with boiler and gov- 
ernor ; well proportioned and made in the same way 
as larger engines. This is probably the smallest power 
plant in existence, and yet it doubtless develops much 
more power than is needed to run a watch. 

« in» — ■ ■ 

The Otis Elevator In Scotland. 

Between Pinnieston and Govan, says Engineering, 
two tunnels have been laid under the Clyde, side by 
side, one for vehicular traffic going north and the 
other for that going south. Above these two, and over 
the point of junction, there is a third tunnel for foot 
passengers. At either end of these tunnels, and close 
to the riverside, vertical shafts have been constructed, 
each 80 feet in diameter. In each of these shafts there 
are to be six powerful lifts, designed to lower and lift 
the largest vans, lorries, etc., with their horses, just as 
they are. On being lowered to the bottom, they will 
go, as on a road, through the tunnels, and be raised at 
the opposite end. The lifts will work at a good speed, 
and will thus be enabled to handle a very large traffic. 
The contract for the lifts was given to the American 
Elevator Company, of Man- 
sion House Buildings, 4 Queen 
Victoria Street, which has 
since become the Otis Eleva- 
tor Company, Limited ; the 
contract is being carried out 
by both companies con- 
jointly. 

The tunnels are practically 
completed, and the shafts are 
nearly so ; the fixing of the 
lifts will shortly commence. 
The machinery has been con- 
structed by Messrs. Otis 
Brothers & Co., of New York, 
and has been specially de- 
signed by Mr. Thomas E. 
Brown, Jr., who designed the 
two elevators fixed in the Eiffel Tower in Paris, and 
also the very large elevators used in connection with 
the North Hudson Railway Company, near New York. 
The machinery has been completed and the safety 
fixtures tested ; the results of the test are given in the 
following report by Mr. Brown : 

"On September 21 we made a 
test at Yonkers of the safety de- 
vices for the Glasgow Harbor tun- 
nel. For this purpose we used the 
testing frame got up for similar 
tests of safeties for the Weehawken 
elevators and,' Catskill Mountain 
incline. This; frame is a heavily 
timbered gallows frame about 20 
feet high, in which is suspended a 
temporary cage, ar- 
ranged to be drop- 
ped by the pulling of 
a trigger. This cage 
was loaded with 
30,221 lb. of east iron, 
and the cage, with 
its attachments and 
safeties, weighed 
1,630 lb., making a 
total of 31,851 lb. 

"Two light cords 
were attached, one 
to each safety dog, 
in a manner to re- 
present the action 
of the governor rope, and so that while 
possessing strength enough to pull in 
the dogs, they would immediately after- 
ward break. These cords were left- slack 
enough to allow the cage to drop freely 
about 13 inches. When tested, the cage 
dropped a total distance of 2 feet 10 
inches, at which point it came to rest. 
The north side of the cage fell freely 
1 foot 1}4 inches, and was stopped in a further distance 
of 1 foot %% inches ; the south side fell freely 1 foot 
\% inches, and was stopped in the further distance of 
1 foot 8% inches ; or making an average free drop of 
1 foot \% inches and an average stop of 1 foot' 8^ 




MINIATURE STEAM 
ENGINE. (Actual size.) 



inches ; total run, 2 feet 10 inches. From this it is evi- 
dent that at the moment of the safety going into action 
the cage was traveling at the rate of about 8 "4 feet per 
second. 

" The work done by the falling cage was 31,851 lb. 
multiplied by 2 - 833 feet, equal to 90,234 foot pounds, 
which, divided by the length of stop (1'708 feet), gave 
a resistance for the pair of safeties of 52,830 pounds, or 
26,415 pounds each. 

" The safeties brought the load to rest without the 
slighest shock, the foreman in charge of test being 
upon the gallows frame when the weight fell, and re- 
porting that he felt no jar or vibration." 



The Earthquake of November 27, 1893. 

It is unusual for this portion of the country to be 
disturbed by shocks of earthquake, and we feel that 
the one of November 27 is worthy of more than passing 
mention. It was felt throughout northern New Eng- 
land and eastern Canada and was noted as far south 
as Taunton and Palmer, Massachusetts. The time of 




JOHN MILTON'S WATCH. 

occurrence varies from 11:42 a. m. at West Milan, N. H., 
to 12 noon at Taunton, Mass. The center of the 
disturbance was probably not far from the city of 
Quebec, as the greatest energy was developed in that 
vicinity. This would appear to confirm the theory 
that there is a region extending from fifty to one hun- 
dred miles northeast of Quebec in which an almost 
extinct volcano is slowly expiring, occasionally making 
known its existence by some such disturbance. Some 
years ago an earthquake in that region was so closely 
localized as to leave little doubt that its center was in 
that vicinity. 

In the shock of November 27 last it is very difficult 
to determine the probable motion of the earth, as many 
widely different opinions are expressed. The majority, 
however, report an east to west movement or vice versa. 
Some report that the shock was accompanied by a 
"loud, rumbling sound," while others state that the 
tremor wasjijmost imperceptible. At Malone, in north- 
eastern New York, the shock was like "two successive 
blasts, of dynamite," and in other northern points 
similar effects were produced. In some cases panics 
were narrowly averted and many persons rushed into 
the streets, fearing the buildings would be thrown down. 
The duration of the vibration varied from three sec- 





WATCH MADE OF ROCK CRYSTAL. 

onds to one minute, with an average of about fifteen 
seconds.— Bulletin iV". E. Weather Service. 



Naturalists asserts that a healthy swallow will 
devour 6,000 flies every day. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 

Locomotive.— William J. Tripp, New 

York City. This invention provides an improvement on 
a former patented invention of the same inventor, 
whereby extra large driving wheels may be employed, 
and the boiler be located as low down as possible. The 
driving wheels have their axle** extended exteriorly of 
the boiler, either above, in the front, or in the rear, the 
wheels having hubs, each joumaled in the side frames, 
and each carrying a crank pin for connection with the 
engines or the front or rear driving wheels, by means of 
a pitman or connecting rod. 

Rotary Engine.— George I. and Gott- 
lieb Jorda, New York 'City. A revoluble piston con- 
nected with the driving shaft is held to torn in a two- 
part case, in which are connected chambers registering 
with parallel chambers in the piston, a steam inlet con- 
necting with one of the outer case chambers and an ex- 
haust port connecting with one of the inner piston 
chambers. The construction is inexpensive and very 
simple, the steam acting continuously to turn the piston, 
and the engine being designed to utilize to its greatest 
extent the expansive force of the steam. 



Railway Appliances. 

Railroad C rossingk— M i c h a e 1 J. 

Keenan, Galveston, Texas. This is a simple and durable 
crossing, readily set up and connected with the main and 
crossing track rails. It comprises a center piece and two 
side pieces, the crossing track rails forming an integral 
part thereof, and the two side pieces serving to clamp 
the main track rails on to the center piece. 

Car Fender.— George E. Gates and 

Diederrech Reuschenberg, Brooklyn, N. Y. This is a 
semicircular device pivotally connected to a fixed sup- 
port beneath the car, springs connecting the fender with 
the car in advance of its pivotal connection. The device 
is so connected with the brake lever and the brake-apply- 
ing mechanism that the fender will be lowered close to 
the ground whenever the brakes are applied, the fender 
automatically raising itself when the brakes are taken 
off. 

Car Fender.— James W. McKinnon, 

New York City. This device is adapted for pivotal or 
hinged connection with the car, spring cushions being 
interposed between it and the car, while an adjusting 
device for raising and lowering the fender is adapted to 
be operated from the car. The lower forward portion 
of the fender has a brush surface, designed, when the 
fender is lowered, to sweep away any obstructions from 
the track. 

Car Stake. — Peter Anderson, Pren- 
tice, Wis. Attached to a platform car, according to this 
invention, is a stake socket, in which is an adjustable 
stake provided with rack teeth, a pinion on a shaft hav- 
ing a hand wheel engaging the stake. The arrangement 
is such that a pair of stakes may be at any time lowered 
by the operating mechanism to the level of the car, or 
raised to the desired height and there locked. 



improvement a knife is attached to the plow beam in 
advance of the shovels, the knife being raised and low- 
ered at will, and adjusted to any position desired. With 
this object the knife is so placed and shaped that it will 
cut loose and in piece* pea vines, or other vines that may 
be twisted around the corn, any vines that may cling to 
the stalks being severed while the shovels are cultivating 
the roots. 



Mechanical. 

Saw Filing Machine.— Ben. Tholen, 

Texarkana, Ark. This machine is adapted to rap- 
idly and accurately file and sharpen cotton gin or simi- 
lar saws. A rocking bearing mounted on a suitable 
support carries a turning and sliding shaft having at its 
rear end a driving gear, and on its outer end a sharp- 
ener, the arrangement being such that the entir*; cylin- 
der of a gin, having the whole series of saws attached, 
may be hung in the machine and the saws quickly 
ground, the grinders being adjusted so as to register 
with the teeth of the saws before the machine is set in 
motion, and the saws being then automatically advanced 
tooth by tooth. 

Cloth Napping Machine. — Ernst 

Gessner, Aue, Germany. This invention relates to ma- 
chines in which teaseling rollers are arranged around 
and rotated by a drum, the rollers constituting alternat- 
ing series revolving at different speeds and having teeth 
working in different directions. The rollers required to be 
cleaned or stripped by brushes while the drum is rota- 
ted, and this invention provides a new device therefor, 
consisting of two cleaning brushes arranged outside the 
drum, and having two different motions in opposite direc- 
tions, arranged so that each brush will strip the alternate 
series of teaseling rollers. 



Agricultural. 

Corn Harvester.— Linus G. Stewart, 

Sawyer, Neb. This machine has a vertically recipro- 
cating cutting sickle, at an angle to which is located a 
feed bar having a rotary reciprocating movement, to 
alternately approach and recede from the sickle in 
feeding the corn thereto. As the machine is drawn 
over a field the ears of corn are cut from the stalks and 
delivered to a carrying belt, by which they are taken to 
a conveyor or elevator, to be loaded in a vehicle follow- 
ing the harvester, or distributed in rows upon the 
ground. It is said that this machine will pick a load of 
good corn in twenty minutes, and an acre an hour. 

Potato Digger.— David ; J. Roush, 

Groveton, Pa. This is an improvement in diggers hav- 
ing rotary fingers arranged in series and actuated from 
the drive wheels to dig and elevate the potatoes, deposit- 
ing them on a sereen or in a receptacle. The invention 
provides a special form of finger, which is strong and 
adapted to dig and elevate the potatoes without injury. 

Scraper Plow. — Aaron J. Burr, 

Griffin, Ga. This plow is formed of a single piece hav- 
ing reanvardly and upwardly inclined wings at oppo- 
site sides of a straight middle portion, the outer face of 
the scraper being beveled from the middle line to the 
bottom edge. The implement is designed to facilitate 
the cultivation of cotton, corn, and other grain, the 
cutting edges of the scraper remaining sharp longer 
than with the ordinary construction, and the refuse 
being discharged from the plow better than is now pos- 
sible. 

Knife Attachment for Plows.— 

Edward Murphy, Yellow Bud, Ohio. According to this 



Miscellaneous. 

Bleaching Cane Juice.— Leon F. 

Gaude, deceased (Emelie Gaude, Thibodeaux, La., ad- 
ministratrix). This invention covers a simple and inex- 
pensive apparatus for effectively bleaching sugar cane 
juice. It consists principally of a closed box connected 
at one end with a juice supply and having at its other 
end an outlet for the bleached juice, while a perforated 
pipe passed through the box and immersed in the cane 
juice is connected with a sulphur vapor supply and a 
steam pipe. The arrangement for supplying the sulphur 
vapor is very simple, and all portions of the flowing cane 
juice are subjected to this vapor, with thorough bleach- 
ing effect. 

Fence Wire Reel.— William J. and 

John M. Opper, Kenesaw, Neb. Combined with a reel 
in a suitable frame is a sliding block ha , ing a guide eye 
for the wire, a pivoted lever moving freely with the 
block, while a link connects a iock shaft with the lever, 
meai^ being provided for rocking the shaft. The device 
is adapted for attachment to and to be operated from a 
moving wagon, to pay out and stretch or take up 
and smoothly reel wire that has previously been 
stretched. 

Coal Chute. — Gustavus L. Stuebner, 

Long Island City, and Philipp Nies, Brooklyn, N. Y. 
The construction of this chute is such that the coal may 
be delivered from it to a given point from any desired 
elevation without danger of the coal being broken during 
its passage. As each load of coal is dumped in the 
chute, one of a series of doors is automatically opened 
and the coal is discharged, the discharge being effected 
through the medium of the coal delivered to the chute at 
the receiving end. The discharge attachment may be 
readily connected with or disconnected from any one of 
the doors. 

Keyhole Guard.— Oscar J. Davidson, 

Kingsburg, Cal. This is a simple device to close the 
keyhole whenever the bolt is shot out, and comprises two 
plates fitted to slide in the lock and engaging opposite 
sides of the bolt, so as to be moved thereby, with means for 
disengaging one or both of the plates from the bolt. The 
improvement is designed to be especially useful on the 
doors of bedrooms in hotels, doing away with the brass 
bar now commonly found on such doors, while it may 
also be employed on any house doors. 

Burglar Alarm.— Joseph F. Stirsky, 

Nelson, Canada. This is a simple, durable, and inexpen- 
sive device for ready application to a window or door, 
where it may be fixed in such position that the opening 
of the window or door, or the making of an attempt to 
open either, will cause an alarm to be sounded. The 
device may, if desired, be set to sound a continuous 
alarm. 

Nut Lock. — Robert Holmes, Canon 
City, Col. This device is more especially designed for 
locking the nuts on the spindles of wagon axles, serving 
to retain a washer in loose contact with the true end of 
the spindle box and permitting the free rotation of 
the wheel hub in the box. The spindle has a threaded 
end, behind which is the washer, a polygonal nut 
threaded oppositely to the thread on the spindle having 
teeth interlocking w ith teeth on the washer, while a lock- 
ing nut fits within the polygonal nut and upon the 
threaded end of the spindle. 

Gate. — Richard T. Mulcahy, Rosen- 
berg, Texas. This is an improvement in farm gates ceu- 
trally supported on a pivot post and adapted to be swung 
in either direction by levers and pull cords. A latch at 
each end of the gate engages a keeper on a keeper post, 
the latches being both disengaged and the gate opened 
by manipulating a lever, the gate being cloeed and 
latched, after a person or team has passed through, by 
manipulating the lever. 

Chart Board.— James S. Shepherd, 

Cambridge, Md. This is a holder or frame for charts 
usually kept in a roll, whereby they may be spread or 
opened and kept so displayed as to be always ready for 
reference. The frame has on each side keepers to em- 
brace and hold the roll, and the ends of the keepers are 
connected in pairs across the board by guides or wind 
strips. 

Garbage and Ash Can.— Henry E. 

Wolcott, Syracuse, N. Y. The can proper, according to 
this improvement, has a base supporting it out of con- 
tact with the floor, and bars arranged horizontally beneath 
the can body project through the base flange to form 
journals for a wheel at one side, the can being moved 
by being tilted and then rolled about on one wheel. 

Note and Account Book, Etc. — 

Alfred W. P. Livesey, London, England. This improve- 
ment consists in a peculiar cutting of the leaves of a 
book, to facilitate turning over the leaves rapidly and 
easily. The cut-out portions are of uniform shape and 
length and commence and terminate in a different posi- 
tion in each, beginning with the first leaf. 

Pantaloons Hanger.— Andres Bera- 

cierto, Matanzas, Cuba. This is a device capable of car- 
rying a great number of pantaloons, and consists of a 
central rod or bar from which project brackets in which 
are joumaled bars or rollers so arranged as to form a 
polygon when viewed from above. Each of the bars 
carries a pair of pantaloons, which are hung on the bars 
at their middle portions, so that the depending parts 
counterbalance one another. A further patent of the 
same inventor provides a frame which may be suspended, 
and in which may be hung several pairs of trousers or 
pantaloons. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
, of this paper. 



NEW BOOKS AND PUBLICATIONS. 

Plumbing, Drainage, Water Supply 
and Hot Water Fitting. By 
John Smeaton. London : E. & F. 
N. Spon. New York : Spon & Cham- 
berlain. 1893. Pp. 236. Price $3. 
The English practice in plumbing is always of interest 
to Americans, and in this work we have an excellent 
treatise upon it, which shows that our neighbors are not 
at all behindhand in their ideas of external and internal 
plumbing, and it is evident that we, by studying then- 
methods, can obtain useful points. In examining the 
book it will be found, however, that the writer has not 
neglected American practice. It is profusely illustrated 
and should be a welcome contribution to our sanitarians 1 
libraries. 

How to Frame a House, or Balloon 
and Roof Framing. By Owen B. 
Maginnis. New York : Owen B. 
Maginnis. 1893. Pp. 31. Price $1. 

This pamphlet is devoted to the balloon frame, as re- 
gards the main structure of a house, while the roof fram- 
ing forms the other of its topics. It is liberallyillustrated, 
but is destitute of an index. »- , 

Tables for the Computation of Rail- 
way and other Earthwork. Com- 
puted by C. L. Crandall. Second 
edition. New York: John Wiley & 
Sons. 1893. Pp. 18. Price $1.25. 

This eminently practical work will, we are convinced, 
be warmly received as tending to save much labor in the 
calculations of irregular fillings and excavations. It na- 
turally does not lend itself to a review, but noting that 
this is a second edition with sundry additions, we see that 
it has already been well received, and the second edition 
should naturally meet a still better reception. 

An Examination of Weismannism. 
By George John Romanes. Chicago : 
The Open Court Publishing Com- 
pany. 1893. Pp. ix, 221. Price $1. 
This contribution to the theories of what may be 
termed the post-Darwinian period of science, involving 
an examination of heredity, which is perhaps the most 
effective antagonism that Darwinism has had to encoun- 
ter in the scientific field, will be welcomed by all biolo- 
gists. The book is characterized by an excellent glos- 
sary, as well as by a sufficient index. It is arranged more 
or less chronologically, and in one of its titles purports to 
bring Weismannism up to date, i. e n 1893. As frontis- 
piece a portrait in photogravure is given, whether of 
Weismann or of Romanes is not elucidated, as far as we 
have seen in the book. 

Das Eisenbahn -Geleise. By A. Haar- 
mann. Leipzig : Wilh. Eneelmann. 
Two volumes. Pp. 852, 1837 wood 
engravings. Paper. Price $13.35. 

This publication on "The Railroad Track," by the 
well known general manager of the George-Mary 
mine in Osnabruck, Germany, is no doubt the most ex- 
tensive work that has ever been published on the subject. 
The first volume treats of the general history of the rail- 
road track. In the first chapter we find a short but 
exceedingly interesting history of the building of roads 
from the time of the Assyrian Queen Semiramis to the 
first wooden railroads for coal mines, built under Queen 
Elizabeth in the second half of the sixteenth century. 
The author brings us to the present era, and treats in the 
first volume of the different forms of rails, the ties, 
means for fastening the rails in place, the rail joints and 
the switches. The second volume is devoted to a special 
history of the track systems and the construction of the 
railroad beds. Under the track systems we find chapters 
on single tie systems, wooden longitudinal ties, the stone 
tie systems, the wooden cross ties, the various iron tie 
systems, and tie rails. The construction of the railroad 
bed embraces the gauge, the profile, the bed and the pre- 
servation thereof. The text is very well written, and the 
illustrations are very creditable. Much of our infor- 
mation in the article on railroad construction in all 
ages, in our issue of December 9, may be found at greater 
length in this book. 

Maxims and Instructions for the 
Boiler Room, Useful to Engi- 
neers, Firemen and Mechanics, 
Relating to Steam Generators, 
Pump Appliances, Steam Heating, 
Practical Plumbing, etc. By N. 
Hawkins. New York : Theo. Audel 
& Co. Pp. x, 331. Price $2.50. 

This work, containing a great many practical points 
in connection with the evolution of steam, with numerous 
illustrations, will be found acceptable to many young en- 
gineers. One feature of the book is^achapterof " don'ts " 
which quite impressively presents maxims for the engi- 
neer's and fireman's consideration. 

Inigo Jones and Wren; or, the Rise 
and Decline of Modern Archi- 
tecture in England. By W. J. 
Loftie. New York : Macmillan & 
Co. 1893. Pp. xiii. 284. Price f4.50. 

This really elegant work is devoted to a peculiarly in- 
teresting period in the art history of England, the time 
when a national school of architecture, whether we 
consider it handsome or ugly, was definitely formed. The 
impressions of Wren's work upon the world are visible 
to-day in some of the churches of New York City, and 
much is there which is criticised by the disciples of 
Ruskin. Yet these buildings have from their history and 
associations acquired a certain degree of respect. The 
present work is most elegantly illustrated and is a verita- 
ble edition de luxe. 

Poor's Directory of Railway Offi- 
cials. 1893. Compiled from official 
information. Poor's Railroad Manual, 
New York. London : Effingham Wil- 
son. Pp. 511. Price $3. 

Poor's Manuals have acquired a national standing. In 
the present one we find copious indexes, including directo- 
ries of railroad officials in the United States and Canada. 
An index to railway and affiliated industries is given, and 
this matter is indexed In bo many different forms as| to 



be easy of reference under very different captions. Thus 
the officials are arranged by States and cities in one in- 
dex, and in otheis they are indexed under the names of 
railroads or under their titles. Street railways and trac- 
tion systems, with interesting statistics, are included. The 
statistic pages of the street and traction railroads at the 
present day are of the utmost interest, and are so thor- 
oughly subdivided as to makequick reference for specific 
data very easy. 

University Correspondence Col- 
lege Tutorial Series. The Tuto- 
rial Physics. Vol. II. A Text B00K 
of Heat, with numerous Diagrams* 
and Examples. By R. Wallace" 
Stewart. London : W. B. Clive. 
University Correspondence College 
Press. Pp. vi, 286. No index. Price 
$1.40. 

This book, the second of the Tutorial Physics, very ac- 
ceptably treats of its titular subject, giving numerous 
problems and examples of calculations. It bears through- 
out the aspect of thoroughness, something which the 
system of examinations in England has done much to 
impair in English literature. The value of the work 
would be greatly enhanced by an index. 

Elementary Paleontology for Geo- 
logical Students. By Henry 
Woods. Cambridge : at the Uni- 
versity Press. 1893. Pp. vi, 222. Price 
$1.60. 
This little work may be termed a manual of natural 
history of invertebrate fossils. It is an admirable sup- 
plement to a general e-eology. It makes no attempt to 
treat of the identification of strata, but treats the natural 
history of fossil remains only. A reasonably full biblio- 
graphy of the science is given. The work may be re- 
commended to geological students. 

Romance of Low Life Among Plants, 
Facts and Phenomena of Crypto- 
gamic Vegetation. By M. C. 
Cooke. London : Society for Pro- 
moting Christian Knowledge. New 
York : E. & J. B. Young & Co. 1893. 
Pp. vii, 320. Price $1.60. 
Algae, fungi, and lichens, together with ferns and their 
allies, are the general subjects treated of in this work. It 
is most interestingly written and furnishes an example of 
how natural history, while scientifically and correctly 
treated, can be made to read as interestingly as fiction. 
The section on fungi especially treating of all the curiosi- 
ties of mushroom life is most interesting. 

The Locomotive. Published by the 
Hartford Steam Boiler Inspection 
and Insurance Co. New Series. Vol. 
XIII. Hartford. Conn. 1892. Pp. 
iii, 192. 

This serial publication of the Hartford Steam Boiler 
Inspection and Insurance Company has been received 
by us as usual. We find it in considerable matter of in- 
terest. Some very interesting illustrations and notes of 
practical engineering incidents, with other material form 
the body of the text. 

Elements of Handicraft and De- 
sign. By W. A. S. Benson. London 
and New York : Macmillan & Co. 
1893. Pp. xv, 151. Price $1.60. 

This exceedingly attractive book is designed for the 
manual training of ciiLdren, both boys and girls. Ah 
simplifying the methods by which articles can be pro- 
duced and showing how to do really good work in me- 
chanics it is to be warmly recommended. The very 
numerous illustrations and the highly characteristic na- 
ture of the designs lend great attraction to a work in any 
senpe most meritorious. It should be considered and 
used both as a school and also a home manual. 

Les Eaux-de-Vie et la Fabrication 
du Cognac. Paris : Librairie J. B. 
Bailliere et Fils. 1893. Pp. 278. 
Price 80 cents. 

Round the Works of Our Great 
Railways. By various authors. 
London : Edward Arnold. Pp. vii, 
232. No index. Price $1.40. 

The American engineer interested in English prac- 
tice can do no better than study such works as the 
present. Its numerous illustrations and very graphic 
text tell of present practice in English locomotive works 
and also treat of old time railways. The work we can 
warmly recommend to our readers who are interested in 
the construction of locomotive engines. 

The Child Physically and Mentally. 
Advice of a mother according to the 
teaching and experience of hygienic 
science. Guide for mothers and edu- 
cators. By Bertha Meyer. Trans- 
lated by Friederike Salomon. Revised 
by A. R. Aldrich. New York: M. 
L. Holbrook Co. London : L. N. 
Fowler & Co. All rights reserved. 
Pp. x, 155. No index. Price 50 cents. 
This pamphlet, without index, but with a satisfactory 
contents, is devoted to the care of infants. It will, we 
believe, be useful in many homes, in which too much 
negligence of the proper care of children is found. It was 
written originally in German and is dedicated to Vic- 
toria, Empress of Germany. 

Theoretical Elements of Electro- 
Dynamic Machinery. By A. E. 
Kennelly. Vol. I. New York : D. 
Van Nostrand Company. London : 
E. & F. N. Spon. 1893. Pp. 87. 
Price $1.50. 

Mr. Kennelly in this work presents a collection of a 
series of articles which have already appeared in the 
Electrical ffligineer, of New York. His desire and in- 
tention, he states, has been to develop the apphed or 
arithmetical theory of electro-magnetism for the use of 
students, so that they will find just the necessary amount 
of mathematics without going into the intricacies of 



© 1894 SCIENTIFIC AMERICAN, INC 



28 



9 txtntxfu %mmau. 



[January 13, 1894. 



purely theoretical formulae. This promise is of course 
not rigorously carried out, as we find the calculus is used 
throughout, while the formulre involve elementary alge- 
braic knowledge on the part of the users. We are very 
glad indeed to see such a book produced, tending to re- 
move the atmosphere of mystery from calculations. 

Continuous Current Dynamos and 
Motors. Their theory, design, and 
testing, with sections on indicator 
diagrams, properties of saturated 
steam, belting calculations, etc. An 
elementary treatise for students. By 
Frank P. Cox, B.8. New York: 
The W. J. Johnston Company, Ltd. 
1893. Pp. 271. Price $2. 

The specialization of dynamo work is illustrated in 
this contribution,where all the calculations are keptdown 
to the practical ones required in constructing the ma- 
chines. It will be found a most excellent contribution 
to the subject, and one in line with the work reviewed in 
the preceding notice. 

Primer of Philosophy. By Dr. Paul 
Cams. Chicago : The Open Court 
Publishing Company. 1893. Pp. 
vi, 332. Price $1. 

Philosophy in this book is treated of from the stand- 
point of experience. Experience by the writer is made 
the sole base of philosophy. The methods of philosophy 
are said to be derived from experience and the problems 
of life are to be solved by the methods of philosophy. 
This is the abstract of the scheme of the work. 

Practical Dynamo Building, with 
Detail Drawings and Instruc- 
tions for Winding. By L. C. At- 
wood. St. Louis : Nixon-Jones 
Printing Company. 1893. Pp. vi, 
143. No index. Price $3. 

The title of this book exactly describes its contents. It 
consists of a description of a number of dynamos, the 
details of construction of each one being given without 
any attempt to theorize. At the end of the book are 
given appendices of tables, underwriters' rules and regu- 
lations for wiring, and a chapter on how the electro- 
magnet is produced, another on the history of electricity 
and the electric light, and one on the incandescent sys- 
tem, and a final one on the economy. The lack of an 
index is a bad feature. 

t^'Any of the above books may be purchased through 
this office. Send for new book catalogue just pub- 
lished. Munn & Co., 361 Broadway, New York. 
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or no attention will be paid thereto. This is for our 
information and not for publication. 
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Buyers wishing to purchase any article not advertised 
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personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
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(5666) M. T. asks : 1. What is the best 

way to leave boilers that have been using salt water and 
now are not to be used for several months? A. If there 
is any fresh water to be had, the boiler should be 
thoroughly cleaned out and washed out with freshwater, 
then filled with fresh water and steam got up, a few 
pounds pressure, and air blown out at the safety valve ; 
the boiler pumped full of water while steam is on, allow- 
ing the safety valve to be blown enough to get rid of all 
air inside of the boiler ; then close all valves and cocks 
on the boiler to keep out air. The airless water will pre- 
serve the inside of the boiler from rust. The flues and 
shell should be thoroughly cleaned. 2. I have two tan- 
dem compound engines, working with 100 pounds steam 
pressure. I would like to know if it would not be more 
economical to run the pressure down when I have only 
half load, i. e., would I not get better work from the low 
pressure cylinder if the high pressure were to carry the 
steam longer and exhaust into the receiver as a higher 
pressure, thereby making the low pressure piston do more 
work? A. You have only to set the cut-off to suit the 
work required; or, if the load is variable during the day 
or night, throttling by the steam valve is preferable. This 
may vary the relative work of each cylinder; but as the 
vacuum may be constant under the varying conditions, 
there can be no material loss of steam, whether less pres- 
sure is carried in the boiler or the cut-off carried back; 
but probably both are advisable in our uncertainty as to 
the present position of the cut-off. 3. Why is zinc used 
in boilers using salt water, and what is its action? Is it 
a benefit or not? Is there any substitute? A. Zinc is 
used for removing scale by itsgalvanic action, its proper 
connection being by copper wires with the stays at the 
top of the boiler. 4. If I were to run a 100 horse power 
engine with 100 pounds steam, and only have 25 horse 
power of work, would not the low pressure piston form 
a vacuum on the steam side, owing to the other cylinder 
cutting off so early with the high pressure, thus making 
the low work against the high pressure cylinder ? A. 
There should be no vacuum in the low pressure cylinder 
until the cut-off has been reduced to one-tenth and un- 
der, and then only a partial vacuum at end of the stroke. 
There is no harm in this practice for a tandem com- 
pounded engine. 5. Please state at what pressures I 
should carry the steam to get the best results. Both the 
engines are working with about26 inch vacuum. A. The 
most economical pressure for running a tandem com- 
pound condensing engine cannot be stated without a 
knowledge of its proportions; but assume that 60 pounds 
pressure and a proper change in the cut-off will be your 
best practice. 6. How much economy is there in a slow 
speed Corliss engine over the high speed class? A. The 
economy of slow or high speed is mostly in the wear of 
the engines and their size. For engines of 100 horse 
power, 100 revolutions per minute is the best speed. 



(5667) J. A. asks : 1. Can I enlarge the 

small motor described In Supplement, No. 641, to one- 
half horse power ? A. You can, but it is better to follow 
Supplement, No. 844. 2. How can I make the one des- 
cribed in No. 600 small enough for one-half horsepower ? 
A. As the size given is a little less than a horse power, 
it will answer probably as it is. Or you may reduce its 
dimensions in the ratio of the sixth roots of 1 :2. (See 
answer 5, below.) 3. How manystorage cells will it take 
to run the last named motor as one-half horse power ? 
A. Twenty-five. 4. Can I charge the same with gravity 
batteries ? A. Yes, if you allow enough cells of gravity 
battery. A series of ten gravity cells will charge four 
storage cells, but very slowly. The series of gravity 
cells may be parallelized to increase the rapidity of charg- 
ing. 5. If not, can you tell me where I can get directions 
for making one-half horse power motor ? A. A very 
slight reduction in size (about 98:89, or &the dimensions 
of No. 600) will be right. The size of wire and number 
of turns depends on the voltage to be employed. Calcu- 
late as if for a dynamo. Calculations will be found in 
Sloane's "Arithmetic of Electricity." $1 by mail. 

(5668) Gr. R. C. asks : 1. Does combus- 
tion in common air vary in rapidity in proportion to 
pressure; i. e., for instance, would a fire burn half as fast 
in a one-half vacuum or four times as fast in compressed 
air, at a pressure of 60 pounds per square inch, as it 
would at common pressure of 15 pounds per inch? A. 
No exact experiments have been made determining any 
ratio between the rate of combustion and the density of 
the air fed to any kind of fire. The result will vary with 
the combustible; but the combustion increases faster 
than the pressure with many combustibles; that is, within 
certain limits. 2. Please to inform me at what tem- 
perature or pressure hydrogen gas is liquefied. Is oxy- 
gen liquefied at same temperature ? Also at temperature 
of 212° F., what pressure is required to liquefy C0 2 ? 
A. Hydrogen is known to have been liquefied. Oxygen 
has been liquefied by several chemists, among them Pic- 
tet, Cailletet and Hautefeuille, Wroblewsky, Olszewski, 
and Dewar. Olszewski determined the boiling point, 
which is close to that at which it begins to liquefy, 294^2° 
F. below zero. The liquid oxygen has, at this tempera- 
ture, amaximum density of 1*137. Wroblewsky cooled it 
to 392° F. below zero, without solidification. At 212° F. 
carbon dioxide cannot exist in the liquid form. Andrews 
discovered, some thirty years ago, that what is called the 

critical point " of carbon dioxide is as low as 87° F. 
At this point it begins to gasify gradually, under any 
pressure, and at a few degrees higher passes wholly into 
a transition state, independent of pressure. For valuable 
articles on the liquefaction of gases, we refer you to our 
Supplement, Nos. 489, 896, 878, 932; also Scientific 
American, No. 2, vol. 67, and No. 11, vol. 68. 

(5669) S. A. D. asks: 1. Should the 

shutter in a detective camera be in a certain place, or will 
it give good results in the rear of the lens inside of the 
box ? A. A shutter placed between the lenses is sup- 
posed to be in the best position ; but practically it makes no 
difference whether it is placed in front or behind. 2. Is 
it necessary to have the aperture in the shutter the size 
of the lens, or would it work the same if it were as large 
as the largest stop in taking instantaneous exposures ? 
A. It is advisable to have the aperture in shutter fully as 
large as the lens opening, in order to obtain the advantage 
of all the illumination. 

(5670) C. E. P. says : The inclosed piece 
of wood I broke from a common split basket that was 
used for holding clothespins, the same being frequently 
set in the yard during the summer season on wash day. 
Will you kindly explain whether it is larvse or excrement, 
and from what kind of an insect ? Reply by Prof. C. V. 
Riley. — The flattened, ovoid objects attached to a bit of 
wood broken from a split basket, the one overlapping the 
other, are the eggs of one of the common katydids. This 
is the angular-winged katydid (Microcentrus retinervis), 
which is found throughout the South and West. It feeds 
upon the foliage of various plants, but is not abundant 
enough to be specially injurious. These eggs have been 
variously referred to different insects by older authors, 
and their true nature is fully set forth in an illustrated 
article in the " Sixth Report on the Insects of Missouri. " 
The first notes of this katydid are heard about the middle 
of July, and are made by the male, the wing covers being 
partially opened by a strong jerk and the noise produced 
by the gradual closing of the same. The song consists 
of a series of from 25 to 30 raspings, as of a stiff quill 
drawn across a coarse file, and strongly recalls the slow 
turning l of a child's rattle, ending by a strong jerk of 
the same. The female responds by a single sharp chirp 
or tschik. The young katydid issues from the egg in 
early summer, but leaves little evidence of hatching, as it 
issues from the side and the two partB of the shell contract 
again. There frequently issues instead a characteristic 
little parasite (Antigaster mirabUis, Walsh), which 
gnaws a smooth round hole, about the size of a large pin- 
head, through the shell. \ 

(5671) J. L. says : I have two lar^a mir- 
rors which are spotted ; i. e., the quicksilver is coming off 
in spots. Is it caused by roaches or what ? Have you, a 
receipt of any kind that I can use on them to advantage^ 
A. Remove the silvering from the glass around the 
scratch, so that the clear space will be about a quarter of 
an inch wide. Thoroughly clean the clear space with a 
clean cloth and alcohol. Near the edge of a broken piece 
of looking glass mark out a piece of silvering a little 
larger than the clear space on the mirror to be repaired. 
Now place a very minute drop of mercury on the center 
of the patch and allow it to remain for a few minutes, 
clear away the silvering around the patch, and slide the 
latter from the glass. Place it over the clear spot on the 
mirror, and gently press it down with a tuft of cotton. 
This is a difficult operation, and we would advise a little 
practice before trying it on a large mirror. 

(5672) N. A. C. asks : What is the pro- 
per and quickest way to tell whether a glass fruit jar is 
air tight ? A. At the time of putting up fruit in glass 
jars the jars should be turned neck down while hot, 
when if not tight air bubbles will be seen rising among 
the fruit through the sirup as they cool. After fruit has 
been put away in glass jars any leakage of air will create 
mould on top or cause the sirup to ferment. 

(5673) A* W. S. asks for a good recipe 
for belt glue; something that does not require more than 



four hours to dry and will hold after it is dry. What 
is " Buffalo frozen glue " ? A. For a good, quick- 
setting glue for belts, select the best amber-colored 
glue that can be found and test its toughness by 
breaking the pieces, which, if of good quality, will bend 
and spring back, and finally break with a splintered edge. 
Make up the glue in the usual way by soaking cold and 
then heating. For a pint of thick glue prepare an in- 
fusion of gall nuts (strong) and add half a gill, hot, to 
the pint of hot glue just before using. Use quickly, with 
good wooden clamps to press the belt laps close. The 
tannic acid properties of the gall nuts make the glue 
elastic and tough. The " Buffalo frozen glue " is made 
by freezing the glue gelatine as soon as sliced, causing it 
to become spongy in drying. 

(5674) R. J. L. asks : How can canvas or 

duck used for wagon covers and for belts be treated so 
that it will not be eaten or torn by mice or rats, and at 
the same time leaving the canvas uninjured ? A. Soak 
or wet the canvas and belts with a strong solution of 
alum in water and dry; or, if the color is no object, wet 
the goods with a decoction of wormwood or aloes. 

(5675) Gr. W. S. asks : What will remove 

stains on cotton cloth produced by a toning solution? The 
solution is that sold by dealers, which had been used 
until yellow. A. First try boiling the cloth in an ordi- 
nary clothes boiler for half an hour, then set out in the 
sun to dry and bleach. If this does not succeed, moisten 
the cloth with warm water until it is thoroughly softened; 
then try rubbing the stain with a dilute solution of nitric 
acid, one-half an ounce, mixed with twenty ounces of 
water, rinsing the cloth in warm water after each appli- 
cation. 

(5676) G. D. C. writes: I wish to light a 

small sleeping room a half hour each night in week with 
an Edison six candle power lamp, incandescent. How 
may I make primary and storage batteries with quart and 
pint cells, which I have at hand ? What number of each 
and how arranged for lighting above lamp; also how 
connected ? A. You will need twelve volts and one and 
a half amperes. A six cell plunge battery, such as de- 
scribed in Supplement 792, connected in series will 
answer. Be careful never to leave the plates immersed 
except when using. Storage batteries are described in 
several of our Supplements, but we do not advise you 
to try to make one yourself. 

(5677) S. Gr. M. writes : I have a one 

horse power motor of 500 volts running in my shop. The 
power is furnished me by the street railway company. I 
would like to burn some incandescent lamps in my place, 
the electricity for these to be furnished by batteries; 
storage batteries I suppose to be the most preferable 
kind. Could I charge those batteries from that motor 
while it is running and driving my machines ? How 
many batteries would it require for four, eight, or twelve 
lights to burn at an average one to two hours a day ? 
What voltage would those lights require ? How much 
more power does the motor require in order to charge 
the batteries and run my machines ? Understand, while 
I have a one horse power motor, I hardly use over one- 
half horse power when running, or rather don't need 
more than that. What other batteries can you recom- 
mend, outside of the storage system, to burn four or eight 
incandescent lights ? Will they last (the batteries) ? Can 
you advise me how to arrange the batteries for said pur- 
pose ? A. If your motor uses only 1% amperes of cur- 
rent, you will have slow work charging a storage battery. 
For twelve 16 candle power lamps of 24 volts each, allow 
13 cells of storage battery. If yourun them two hours, the 
battery at the rate of 1 J^ amperes will require thirty -two 
hours to be charged again up to the starting point. If you 
run them only one hour, half the given number of hours 
will be spent in the charging. The charging will absorb 
about 30 volts, representing, at 1% amperes, one-fifteenth 
horse power. The batteries will last a long time, with 
careful usage. We do not advise the use of primary bat- 
teries. Arrange batteries in series. Consult our adver- 
tising columns fo" addresses of electric supply firms. 

(5678) B. B. W. asks : 1. What is the 

voltage of a single storage battery cell ? A. Two volts 
on the discharge. Two and a quarter volts are required 
to charge it. 2. How many cells will it take to run fifteen 
16 candle power 110 volt lamps for ten hours ? A. Fifty- 
six. 3. How many amperes of current will that amount of 
cells require to run said amount of lamps, and how large 
will they require to be ? A. 6*75 amperes, requiring 
rather more than one foot area of positive plate. 4. 
Have you a book on storage batteries for good practical 
use in lighting ? A. We can supply Salomon's " Electric 
Light Installations and Management of Accumulators," 
price $2 ; Reynier's " Voltaic Accumulator," price $3 
mailed. The first named is exceedingly practical. 

(5679) R. M. P. asks : 1. Can you ad- 
vise me, at earliest convenience, the object of evaporat- 
ing oil to burn the gas, in lieu of burning from a wick, in 
the " gas-generating " devices being introduced in stoves, 
etc. ? A. More rapid combustion, with greater freedom 
from smoke, is obtained. 2. Is anything gained in in- 
creasing the temperature of the gas before ignition ? A. 
This is a gain in intensifying the heat, and if waste heat 
is employed, an absolute gain may be reached. 3. Is any- 
thing gained by increasing the temperature of the air 
(that joins the gas} Defore it reaches the gas for combus- 
tion ? A. The same applies, but In & much greater de- 
gree. Air, however, is hard to heat, as it is very dia- 
thermic. We recommend as authorities on heat the 
following books, which we can supply by mail at prices 
given: " Thermo-Dynamics, Heat Motors, and Refrige- 
rating Machines," by De Volson Wood, price $4 ; " The 
Principles of Thermo-Dynamics," by Rontgen, price $5-, 
Peabody's " Thermo-Dynamics of the Steam Engine," 
priee $5 mailed. 

(5680) E. R. A. asks: 1. What sizes, 

lengths, and weights of insulated wire (copper and Ger- 
man silver) will be necessary to produce following re- 
sistances : 1 ohm, 9 ohms, 40 ohms, and 150 ohms ? The 
wire is for tangent galvanometer described in " Experi- 
mental Science." A. Consult a table on resistances of 
wire. These are given for copper wire, and you may 
multiply the given resistances by 13*1 to get the resistance 
of corresponding sizes of German silver wire. Only an 
approximation can thus be obtained. See Sloane's 
"Arithmetic of Electricity," page 128, $1 by mail. 2. 
What weight and length of No. 40 insulated copper wire 
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to produce 150 ohms resistance will be necessary for re- 
flecting galvanometer described on page 434 of ** Experi- 
mental Science"? A. This wire is exceedingly fine and 
needs great care in working. One hundred and forty 
feet will give approximate resistance desired; 33,333 feet 
weigh one pound. 

(5681) W. B. S.— Answer by Prof. C. V. 

Riley.— The insects sent are the male and female of 
the common wheel bug or "devil's coach horse," as 
the species is called by children in the South, 
Prionidus cristatue, Fab., referred to in most of' 
the older treatises on insects as Eeduvius novenarius. 
It is a very common predaceous insect throughout the 
Southern States, but I have never known it to occur as 
. far north as New York City. Was it collected by Mr. 
Sargent or was it sent to him by a correspondent ? The 
eggs of this insect are laid upon the bark of trees, the sides 
of buildings or on fences, and resemble little leather 
bottles standing on end and side by side in groups of a 
dozen or more. The young wheel bug, when it first 
hatches from the egg, is distinguished by a bright crim- 
son abdomen, which it erects in such a way as to give it 
a threatening appearance. Upon reaching full growth 
and acquiring wings it becomes a uniformly dark gray 
color,resembling in general the color of the bark of a tree. 
It lives upon caterpillars, grasshoppers, and other soft 
insects, and its strong beak enables it to pierce even a 
hard-bodied insect. It captures its prey by stealth, as it 
is a slow and awkward creature. 

(5682) W. S. E. asks : 1. Will you kindly 

inform me how much hydrogen gas will be liberated by 
the consumption of one pound of zinc in sulphuric acid ? 
A. Two sixty-fifths pound, measuring about 10,000 cubic 
inches. 2. Would gas so made be as suitable for use fa a 
gas engine as ordinary illuminating gas ? A. It would 
answer, but would be very expensive. 3. What propor- 
tions of such gas and air would give the most explosive 
mixture ? A. Two volumes of hydrogen to five of air. 

(5683) K. F. asks : Will two ounces of 

No. 33 cotton-covered wire produce a ; stronger electro- 
magnet than No. 34 cotton -covered wire, same amount 
of wire ? A. No general answer can be given. It all de- 
pends on the conditions. At maximum capacity, with 
similar cores and potential to suit, the power would be 
equal. 

(5684) N. N. asks (1) how to find about 

the right time of day by a compass when he knows the 
longitude. A. For such problems we refer you to 
Gillespie's "Surveying." 2. Winding an electric motor, 
say '^ horse power, to a 110 volt circuit, it would take 
about 187 watts; the total resistance would be about 64 
ohms, if series wound ; the field magnet a little less re- 
sistance than armature, say field 26 and armature 38 ohms, 
26+38=64. If shunt wound, the field magnet would be 
14 times more than armature; but as the circuit is divided 
in two, I don't understand hovv much resistance field and 
armature could have to make its total resistance 64 ohms. 
A. Make your field of resistance sufficient to keep the 
current within safe limits for the wire used, or make it 
bo as to pass the desired current, giving a resistance in 
this case of 64 ohms. The winding of the armature is 
based on the desired speed, not on the resistance. 
Enough turns must be contained to generate counter elec- 
tromotive force enough to keep the speed down. In 
other words, it must be wound so as to generate 110 volts 
at the maximum speed. Calculate as if for a 110 volt 
dynamo. 3. One pound of water decomposed into oxy- 
gen and hydrogen. What explosive power has it iri com- 
parison to common dynamite ? A. About37 atmospheres 
or 550 pounds per square inch of pressure is given by the 
exploding gases, about I ^ iS5 the power of 75 per cent dy- 
namite. 4. How long a time will it take to decompose 
one pound of water by a dynamo capable of giving a cur- 
rent of 10 amperes and 6 volts ? A. One ampere will de- 
compose 92 micrograms of water per second at 32° Fah. 
and standard barometer. This is 0*00073 pound avoirdu- 
pois. If you use three decomposing cells in series it would 
give three times this quantity at 10 amperes. 5. About 
how many vibrations does the armature of an induction 
coil like the one described in " Experimental Science " 
make per second ? A. 200 to 500 per second. 6. Have 
you a book about practical geometry, plain and practical 
for a beginner ? A. We recommend and can supply at 
price given by mail: "First Steps in Geometry," price 
$1.25; "Plane and Solid Geometry," by Bowser, price 
$1.75. 

(5685) F. F. M., Newton Falls, Ohio, 

says : 1. Many wells here are dug to the rock and 
then drilled through the rock, the water rising several 
feet in the dug portion. "What causes the water to be- 
come soily before a storm ? Soundings show that it is 
not low water. A . The nature of the soil and methods 
of finishing the wells should be known to properly as- 
sign a reason for the stated action of the wells. It is 
well known that barometric changes in the pressure of 
the atmosphere affect some wells. Many blow or draw 
air and have a disturbance in the water level. As the 
soil above the rock is subject to water soakage, a change 
of level in the water by change of air pressure may cause 
a circulation into and from the soil, carrying the loam 
into the well. 2. What can be used as sizing or paint 
for the inside of soft or hard wood pails, so that they will 
hold gasoline or benzine ? A. Coat the pails with glue 
having 10 per cent of glycerine, all boiled to consistency 
that will allow it to be elastic when cold. Apply 
hot with a brush. 3. Does steaming second growth 
hickory to hasten seasoning injure the wood or make 
it less valuable for stone cutters 1 mallets ? A. Steaming 
will not injure the wood, but second growth or young 
hickory makes poor mallets. Oak is better. 4. Is there 
any x>ther way to hasten seasoning without detriment to 
the wood ? A. Slow air seasoning in logs with the bark 
on is best. 

(5686) L. O. K. writes : I would like to 

know the efficiency in foot pounds of the best forms of 
the steam injector, as ordinarily used in supplying steam 
boilers with water. That is to say, for agiven amount of 
work.performed, will the injector compare favorably or 
otherwise with a compound or triple expansion steam 
engine ? Or to put it in another form, supposing an in- 
jector performs 10 horse power per hour work, what 
amount of coal per horse power per hourwould it require 
to do the work ? A. The efficiency of the injector can- 
not be stated as a positive amount, from the various con- 



ditions of their use. The exhaust Injector may be safely 
quoted on the positive Side of 100 per cent, for it not 
only derives its power entirely from the waste heat of 
the engine, but also puts the water into the boiler at the 
usual temperature from other injectors, and when a 
heater is also used is equal to adding 150 heat units for 
each pound of water sent to the boiler. The ordinary in- 
jector takes from the boiler more heat units than it re- 
turns by the amount of radiation and leakage. Its effi- 
ciency may be from 90 to 95 per cent. It cannot be com- 
pared to a steam engine, even of the best type, which re- 
turns no more than from 16 to 18 per cent of the work 
value of the steam received from the boiler. As a pound 
of good coal is equivalent to 330 horse power, in heat 
units, per hour, the 10 horse power injector will repre- 
sent 1-33 of a pound of coal per hour theoretically or 
without loss of any kind. 

(5687) F. B., Naples, Italy, writes : In 
all the books treating the dried fruits I read that it is 
better for a great deal of reasons the fruits be dried with 
evaporators or other similar means instead to be dried in 
the sun. Will you kindly let me know through your re- 
spectable columns of the Sicientific American your 
opinion about this question, since I know there are seve- 
ral American firms which have contracts here for dried 
cherries which must be dried in the sun. A. In all coun- 
tries having a moist climate or cloudy and rainy weather 
at the fruit-drying season, a whole crop may be ruined or 
injured by a few days of bad weather, so that on any ex- 
tended scale of business the use of evaporators becomes 
a necessity in the United States andsome parts of Europe. 
In the sunny climate of Italy and the East the dry air and 
long terms of cloudless skies, as also old custom, has 
given the sun-dried fruit a reputation, which is no doubt 
at the bottom of the preference for that method by 
American fruit houses. We have never seen finer fruit, 
either in appearance or flavor, than is produced by the 
artificial driers in the United States. 

(5688) M. S. Y. asks : 1. In the small 
Gramme ring motor described in Scientific American 
Supplement, No. 783, would not any very soft iron do, 
instead of Norway iron, for the field magnet ? A. Any 
iron will do. 2. What size wire is to be used on field 
magnet ? A. No. 20. 3. Would solder make a suitable 
Babbitt metal, and is sheet brass fit for commutator 
springs ? A. Solder would not answer. Use copper for 
commutator brushes. 4. What horse power does the 
motor] develop ? A. It has never been computed. It 
is a very small fraction. 5. Can the parts be enlarged so 
thatitwillrunasewingmachineforlightwork? A. They 
can, but we do not recommend it. 6. How many cells of 
plunge battery would be required to run a sewing ma- 
chine? A. Six or eight cells. 

(5689) T. W. S. asks : What size and 

shape of nozzle will give the greatest power under an 80 
foot head, using an 8 inch pipe which is 120 feet long ? 
Would there be any change in nozzle if the head were 
100 feet, with pipe 170 feet long ? What horse power 
should we get at 80 feet head ? A. The nozzle should 
be slightly taper,after the form illustrated in Scientific 
American Supplement, No. 792, 3^ inches diameter, 
which will give you a spouting velocity of over 4,000 feet 
per minute, and if applied to a 6 foot Pelton wheel should 
furnish an available 45 horse power. With the longer 
pipe and higher head a 3 inch nozzle will give best re- 
sults and about the same power. 

(5690) H. T. asks : How high ought a 

pump lift water at art elevation of 8,000 feet ? What is 
the difference for each 500 feet from sea level up to any 
height ? How many inches of vacuum will an air pump 
maintain at 8,000 feet, and what is the difference for each 
500 feet ? A. The loss in pump lift at an elevation of 
8,000 feet is 9 2-10 feet with the barometer at mean pres- 
sure, or a little over 27 per cent. Assuming the lifting 
height of ordinary pumps at sea level to be 28 feet, 21J^ 
feet Would be the lift at 8,000 feefelevation. The varia- 
tion is not a constant for each 500 feet elevation. It is a 
decreasing ratio. The loss of lift at 500 feet is 1*017 feet, 
at 1,000 feet 1*64 feet, at 2,000 feet elevation 2*84 feet. 

(5691) Gr. A. L., Mont., says: I want to 

pipe a small spring 6,000 feet away, having a fall 40 to 50 
feet. . What proportions of pipe would give the strongest 
flow, ending with half inch, and would it produce any 
power? A. The flow of water for long distances through 
small pipes is of no practical value for power, as the fric- 
tion absorbs most of the value of the head. With a di- 
vision of the distance into three parts, with 1 inch, % 
inch and y 2 inch, will give an open flow of 1J^ gallons 
per minute, from which no power of any value can be 
obtained with the low head stated. 

(5692) L. G. asks: 1. What change is 

necessary in motor No. 641 to run on a 110 volt circuit ? 
A. Wind field with 4 pounds No. 25 wire. It would be 
better to use 5 poundB if you can get it on. The winding 
of the armature depends on the speed you desire. For a 
high speed use No. 32 wire on the armature, using the 
full quantity specified in weight Finer wire will reduce 
the speed. 2. Can I make the armature of sheet iron 
washers with paper between each sheet in place of iron 
wire ? A. Yes. 3. How can I make lard oil out of old 
lard ? A. Purify the lard as far as possible, and extract 
the oil by hydraulic pressure of 1,000 pounds per square 
inch, the lard being contained in sacks. 

(5693) T. S. R. asks if the brush holder 

(not the brush) of an electric street car motor were to 
touch the commutator of the armature, would that ne- 
cessarily " ground " it ? A. If the brush holder of the 
ground brush did this, it would make a ground; if of the 
trolley brush, it would make a short circuit. It is not 
easy to see how any such contact could be brought about 
except by a piece of metal bridging the interval between 
brush holder arm and commutator. 

(5694) W. H. writes : 1. I have made 

the small hand power dynamo given in Supplement, 
No. 161, and although it seems to give quite a strong 
current, it will not rnn a No. 3 Porter motor with 3 pole 
armature. Can you explain why I run the Porter motor 
with 6 cells plunge battery and it gives good satisfaction? 
I have tried the dynamo on a call bell, and it will ring it 
louder than the 6 cell battery. Can you tell me whether 
I can wind the motor so that the dynamo will run it, or 
wind the dynamo differently? A. It is all a matter of 
resistance and potential being properly related. We pre- 
sume that the Porter motor is of too high resistance. 



Slightly finer wire on the dynamo might effect the pur- 
pose. But it may be the other way. 2. How many 
storage cells will it take to run the Porter No. 3 motor, 
aud how long will they run it and give as much power as 
the 6 cell plunge battery? The plunge battery cells have 
4 carbons, such as are used in a compound Fuller battery 
and compound Fuller zinc. A. A storage cell will give 
2 volts potential and 10 to 35 amperes, according to size 
of current, for 10 hours. Two cells should run the motor 
for a number of days. Five storage cells would give 
about the same voltage and five to ten times more cur- 
rent than the plunge battery on low resistance. It de- 
pends on the size of the cell used. 3. Can I make a 
plunge battery with less cells and larger plates that will 
run the motor as well as the six ? A. We have no data 
as to your motor, and cannot answer the question in- 
telligently. Possibly a large two or three cell plunge 
battery would run it. 4. How many storage cells would 
it take to runflve or six 16 candle power lights for three 
or four hours per day, and how much current would it 
take to charge them ? How large a dynamo and how 
much horse power if the dynamo were running eight or 
ten hours per day ? A. Allow 60 cells and on charging 
1-20 horse power dynamo of 135 volts potential. 

(5695) A. B. C. writes : I have just re- 
ceived a splendid Charcot compound magnet. What 
must I do in order to maintain its present strength ? I 
have heard that it is not good to detach the armature 
suddenly, yet I would like to do that very thing, for I 
want to test its strength by adding weight to the arma- 
ture until it is pulled off ? A. Detaching the armature 
suddenly does no harm. It is the replacing it with a 
click or jar that injures the magnet. Slide it into place 
most carefully, and when you pull it off, do so sharply 
and clearly, so as to prevent any click or jar. Always 
keep its armature in position when it is laid aside and 
not in use. 

(5696) B. T. S. writes : 1. I am thinking 
of making a pocket storage battery to last five hours 
without recharging it, and I would like to know if one 
gravity battery would be sufficient to charge it. If not, 
how many would be required, and how long would it 
take to charge the storage battery? I have some salt 
batteries which I run on my telegraph line and are as pow- 
erful as a gravity battery. I would like to know whether 
or not they would charge as well as gravity, if so, how 
many cells would be required ? A. Three gravity cells 
in series will charge your storage battery. How long de- 
pends on its size ; probably the same time will be re- 
quired to charge as to discharge. The salt batteries will 
not answer, as they will polarize too quickly. 2. I have 
a very powerful magneto-machine, and I would like to 
know if it would rnn a one candle power incandescent 
lamp. If a number of these machines were joined in 
series, do you think it would light a miniature arc light ? 
A. You can try your magneto on a lamp, but we are cer- 
tain that it will not li ghtt unless specially built to give 
plenty of current. The effect of joining in series de- 
pends on the winding of the armature. 3. How much 
wire and what number should there be on the receiver of 
a telephone and state how to make one ? A. Use No. 36 
wire wound to 80 ohms resistance. See our Supple- 
ment, No. 142, 10 cents by mail. 

(5697) Sister C. asks : Why should the 
ocean be coldest at the bottom ? Why should the Red 
Sea be warmer than Indian Ocean ? A. The waters of 
the oceans are at the greatest density at a temperature of 
39° F. The difference in density causes the warm water 
at the equator to flow toward the poles on the surface of 
the ocean, while the return current from the polar re- 
gions flows toward the equator along the bottom of the 
ocean by its greater density. By the great heat of the 
sun the surface water of the equatorial regions becomes 
warm, and flowing away toward thepoles, allows thecold 
water at the bottom to gradually rise to the surface and 
become warm, thus keeping up the continued circu- 
lation of the waters of the great oceans. The warmth of 
the water of the Red Sea is due to the influx of a warm 
surface current from the Indian Ocean through the 
shallow straight of Babelmandeb and the return of a 
denser salt current, from excessive evaporation, along' 
the shallow bottom and out into the Indian Ocean, thus 
making the entire circulation of the Red Sea to be de- 
rived from the surface warm water of a tropical ocean, 
and isolated from the cold polar waters flowing at the 
bottom of the deep oceans. Its tropical location adds 
the full force of the solar heat to the warm water circu- 
lation, making it the warmest of all the arms of the 
great oceans. 

(5698) W. F. W. writes: I want to light 
one or two rooms by a dynamo, driven by a water motor. 
1. Suppose the dynamo will light six lamps of 10 candle 
power each and three of them should be turned off with- 
out change of current, will the other three be injured ? 
A. Not if the dynamo is self-regulating to a sufficientex- 
tent. But a dynamo at fixed speed only works well at 
its true capacity. S. Would not lamps of 16 candle 
power give an 8 or 10 candle power light and last longer 
with this current ? A. Yes; they will last longer, but 
cost more to run. 3. How many hours ought a low re- 
sistance lamp to give a satisfactory light with a suitable 
current ? A. 600 hours upward. 4. Are lamps of any 
valneafter having become exhausted ? A. The platinum is 
worth something. 5. What size wire should I use for car- 
rying the current, the farthest lamp being about 50 feet 
from the dynamo ? A. It depends on the amperage of 
the lamps, which can be deduced from the voltage and 
candle power. These factors you do not state. 6. If 
the wire is insulated in the ordinary way, is it necessary 
to provide any additional insulation where it passes 
through wood or plaster ? A. Not if gutta percha in- 
sulation is used. 7. Is there any simple method for de- 
termining the number of revolutions per minute of a 
water motor ? I wish to find the velocity of a % horse 
power motor with a water pressure of 80 pounds. A. 
Attach a pencil near its center of rotation. Move a pa- 
per mounted on a board in front of and touching the 
pencil. Keep the board moving for ten seconds and 
count the circles. 8. About how many gallons of water 
would pass through such a motor per hour ? A. About 
1,500 gallons. 9. In experimenting with blue prints I 
find that a dilute solution of ammonia will give them a 
very fine purple tone, but they soon change to blue or 
grayish blue. Can you give me any method by which I 
can fix and make permanent any desired ammonia tone ? 
A. You cannot make it permanent. 
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INDEX OF INVENTIONS 

For which Letters Patent of the 
United State* were Granted 

January 2, 1894, 

4N» EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 



Acid, apparatus for charging liquids with car- 
bonic, J. P. Theurer 

Acid mo rami d, naphtbol trisulphoni c, H. Kuzel. . 

Advertising apparatus, mechanical, Dales & Uns- 
worth 

Agricultural machine, A. Carr 

Air and water purifier, C. F. Buckley 

Alarm. See Low pressure alarm. 

Ammeter and voltmeter, Perry & Holland 

Anchor, D. McDonald 

Architectural decorative material and making 
same, L. W. Seavey 

Autoharp, I. A. Salmon 

Automatic sprinkler, T. Holmes 

Awning elevating attachment, F. R. Ashley 

Ax helve, A French 

Axle, J. B. Fisher 

Axle, carriage, J. Ledoux 

Bail for pots, pails, etc.. Barton & Nichols 

Baking pan, G. P. Rockwell 

Baling press, E. E. Fuller 

Baling trees, machine for, H. O. Tbomas. 

Ballot box, S. O. Brown 

Band cutter, automatic, S. B.Hendricks 

Battery. See Cartridge shell battery. Secondary 
battery. 

Bed. spring, J. R. Brown 

Bedstead brace, C. H. Bernheim 

Bedstead, folding, T. T. Woodruff 512,184, 

Beverages, apparatus for and process of making 
carbonated, Macksev & Helmer 

Bicycle attachment, C. H. Miller 

Bicycle lantern holder, F. C. Weston 

Bicycle saddle, J. Cavanaugh 

Bicycle saddle, G. E Curtis 

Bicycle wheel mudguard, C.E. Strange 

Billiard cue tipping rack, B. Wood 

Binder, temporary, C. E. Morehouse 

Bit. See Bridle bit. 

Blast furnace, J. W. Nesmith 

Blasting powder, making chlorate, H. Maxim 

Block. See Building block. Hoisting block. 

Board. See Game board. 

Boat engaging and disengaging gear, W. Mills 

Boiler. See Washboiler. Water tube boiler. 

Boiler attachment, steam, D. Risley 

Boiler f urn ace, steam, C. E. Southard 



512.070 
511,896 

512,163 
512,006 
511,995 

511,791 
511,788 

511,971 
511,970 
512.030 
512.087 
511,768 
512.246 
512,197 
511,925 
511,801 
512,182 
511,917 
511,994 
511,841 



511,993 
512.092 
512,185 

511,903 

512,044 
511,9t-2 
512.008 
512.098 
512,069 
511.984 
511,860 

512,053 
512,042 



. 512,045 



Bolt. See Door bolt. Flour bolt. 

Boot treeing machine, C. L. Heisler 

Boring brace, G. D. Strayer 

Bottle stopper, F. T. Smith 

Bottles, manufacture of, R- S. Wiesenfeld 

Box. See Ballot box. Tooth powder box. Paper 

box. 

Box fastener, W. T. Cottier 

Box or drawer, J. S. Bennett 

Brace. See Bedstead brace. Boring brace. 
Brake. See Car brake. Pneumatic brake. Rail 

brake. Vehicle brake. Wagon brake. 
Brewers' grains, method lof and apparatus for 

treating, J. J. Hayes 

Brick kiln, Forrester & Donecken 

Bridle bit. Smith & Freeman 

Brush, bath or flesh, G. S. Gladding 

Buckle, back-band, C. E. Krouse 

Building block, J. E. Meyenberg 

Burner. See Hydrocarbon burner. 

Cabinetmaker's damp, F. F. Houston 511,844, 

Cable grip, A. N. Humphreys 

Call, electric, P. M. Randall : 



Can. See Milk can. 

Can capping machine, T. Van Kannel 

Can opener, T. B. Lepley 

Cane feeders, electri c alarm for, A . F. Slangerup . 

Car brake, J. F. Stevens 

Car coupling, W. H. Castle 

Car coupling, G. M. Dry 

Car coupling, V. Erbach 512,017. 

Car coupling, J. W. Holmes 

Car coupling, D. Hunt 

Car coupling, J. Q. A. Johnston 

Car coupling, C. B. & T. D. Stewart 

Car door, F. E. Canda 

Car door, box, J. L. Wagner 

Car, ore, Ensminger & Smitbam 

Car saf etv guard, railway, W.J. Foster. 

Car seat, M. Weber 

Cars, antifriction side bearing for, L. K. Jewett. . 
Cars, apparatus for heating railway, H. R. Towne 
Cars, beating and ventilating apparatus for street 

railway, J. A. Long 

Carbon machine, C. S. Rrltton 

Carbon mould, C. S. Britton 

Carbureting air, process of and apparatus for, S 

Hibbs 

Carding engine, E. B. Boble 

Carriage underworks, 8. R. Bailey 

Carrier. See Cash carrier, 

Cartridge, blasting, G. M. Peters 

Cartridge shell battery, J. J. Pearson 

Case. See Clock case. Display case. Medical 

case. 

Cash carrier, N. & N. E. Dillenbeck 

Casting mould, ingot, C. W. Cantz 

Casting radiator sections, core for. T. C. J oy 

Catch plate or striker, adjustable, J. K. & H. R. 

Clark 

Cement, manufacture of, s. Dentler 

Centrifugal separators, driving mechanism for, J. 

L. Jonsson 

Chair and'step ladder, combined, E. Eggert 

Chill, furnace, Laughlin & Reuleaux 

Cider press, S. B. Donze 

Cigar box moistening device, E. A. Rich, 

512,121. 512,122, 

Cigar bunching machine, Jackson & Braun 

I Cigar crimping and stamping machine, 1. Lewis.. 

Cigarette machine, W. C. Brlggs 512,150, 

I Clamp. See Cabinetmaker's clamp. 
I Clasp. See Garment supporting clasp. 

! Clasp, J. A. Traut 

| Cleaner. See Dish cleaner. Flue cleaner. 

Clipper, hair, S. N. Chaney 

Clippers, shearing, E. A.Cochran 

Clipping machine, hair, O. Olsen 

Clock case. A. M. Lane 

Clock, electric, F. L. Gregory 

Clutch, H. H. Btnger 

Coated witb metallic alloys, articles, S. O. Cowper- 

Coles 

Coffee flask, H. Kaplan 

Coin-controlled apparatus, J.B. Miller 

Coke oven, A. R Strachan 

C olo, mineral, Sachs & Muller-Jacobs... .512224 to 

Column, building, H. B. Murlless 

Combination lock, E. W. Goodrich 

Concrete block with expanded metal reinforce 

core, A. C. Storck 

Converter, A. Tropenas 

Conveyer trough, J. M. Dodge 

Cooking macb ine, corn, F. W. Smith 

Cooler. See Water cooler. 

Coupling. See Car coupling. Hose coupling. 

Pipe coupling. Radiator coupling. 

Cover for cans, etc., G. Baumann 

Creamer, centrifugal , D. J. Davis 

Creamer, centrifugal, J. Melotte 

Crematory furnace, Tarn as & Nemes 

Curling irons, etc., heating kit for, G. L. Thomp- 
son 

Cutter. See Band cutter. Tobacco cutter. 

Cycle driving and steering action. W. H. Ford 

Delineating machine, automatic, F. Bangerter.... 
Dice, coin-controlled macbine for throwing, E. 

Homan 

Dish cleaner, 8. A. Walter 

Disinfectant, C. D. Lippincott 

Display case, J. Kahn 

Display book, G. Gordon 

Ditching machine, P. W. Anthony 

Door bolt, jail, C. D. Hudgens 

Door, check, G. W. Mallory 

Door hanger, G. T. Buddie 



511,968 
512,127 

512,193 

512.237 
512,126 
512,137 



511,933 
512,091 



511,949 
512.106 
511,811 
511.769 
512,038 
512,043 

511.845 
512,112 
512,217 

512,073 
511.959 
511,866 
511,973 
512.242 
511.939 
512.103 
512,029 
512,194 
512,114 
512,068 
512,004 
512,074 
512.173 
512,181 
512,240 
511,955 
512,239 

511961 
511,751 
511,750 

511,950 
511,749 
511,883 

511,792 
512,055 



511,759 
512,005 
511.957 

512,214 
511,938 

512,033 
511,837 
511,851 
511,761 

512,219 

511,892 
511,960 
512;151 



511,820 

512,009 
511.931 
511,966 
511,899 
511,946 
512,148 

512,160 

511,780 
512,205 
511,974 
12,226 
512,049 
512,187 

512,128 
511,919 
512,015 
512,232 



512,090 
511.936 
512.203 
512,131 

511.976 

511,839 
512,089 

512,031 

511.920 
511,782 
511,894 
511,944 
512,085 
511,776 
512,202 
511,929 
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Door I ock, sliding, E. J . Willard 512,139 

Door plate holder, L. C. Fiaher 512,177 

Door securer, J. L. Prazier et <d 511,840 

Door securer, J. Rhino 512.218 

. Door, sliding, J. C. Schmohl 511,804 

Draught equalizer, S. I. Larkins 512,080 

Dredee foot, E. Woods 512.083 

Drier See Fruit drier. 

Drill. See Mining drill. Rock drill. 

Drill jar. W. H. Phillips 511,794 

Drilling or boring: machines, holdfast for, W. 

Lewis 512,198 

Dust collector, J. J. Gerard 512,247 

Dye, blue-black, T. Diehl 512,167 

Dye. crimson azo, R. Kirchhoff 512,116 

Dyeing, etc., apparatus for, Graemiger & White- 
head 511,945 

Dyeing apparatus, E. Woodcock, Sr., et al 511,985 

Ear oiercer and ring, combined, J. Hubash 511,952 

Electric circuit controller, R. Callender 511,873 

Electric current regulator, A. B. Jones 512,115 

Electric currents, transmission of rapidly alter- 
nating, W. H. Eckert 512,102 

Electric generator, N. Tesla 511,916 

Electric indicator, A. H. Hoyt 512,250 

Electric machine regulator, dynamo, C. E. Scrib- 

ner 512,227 

Electric motor, W. A. Crowdus 511,758 

Electric switch, J. L. Hinds 511,889 

Electrical connection, H. Sanche (r) 11,397. 11,898 

Electro-hydrocarbon engine, L. C. Mann 511.855 

Elevator. See Letter elevator. 

Elevator indicator, F. Andrews 511,987 

Elevator indicator, H. Rowntree — 512,223 

Endoerapb, F. W. Haviland 512,025 

Engine. See Carding eneine. F.lectro-hyrjrocar- 
bon engine. Pumping engine. Rotary en- 
gine. Steam engine. Wind engine. 

Engine indicator, steam, W. M. Dodd 511,760 

Envelope machines, journal bearingfor the gum- 
box rolls of. H. D. & D. W.Swift 511,819 

Eraser, blackboard, W. H. Spence 511,812 

Exercising machine, W. J. O. Bryon, Jr 512,152 

Fare register, C. E. Pratt 512,057 

Feed and driving mechanism, frictional, Ketton 

& Holiis 512,196 

Fence, J. W Moore 512,047 

Fence, portable, P. G. Trent, Sr 511,978 

Fences, pliers for building wire, A. Biggs, Sr 511,991 

Fibrous sheets, softening, J. C. McLauchlin §1M^? 



Matrix moulding and drying apparatus. Post & 

Nevins 512,215 

Mattress former and press, Stuart & Delp 512,129 

Mechanical movement, I. S. Bryant 512,094 

Medical case, W. T. Eastes 512.101 

Metal post, tubular, W. Andrew 511,744 

Metal tubes, apparatus for drawing, H. Lane 511,900 

Metallic sheets, uniting, J. Gould, Jr 512,021 

Meter. See Gas meter. 

Middlings purifier, D. E. Burner 512,095 

Milk can, C. E. Hinman 512,109 

Mill. See Quartz mill. Sawmill. 

Mining drill, E. P. Warner.... 511,860 

Mitering machine, J. T. Cri swell 511.935 

Moistening and ventilating apparatus, air, E. 

Kleiner etal 511,897 

Mould. See Carbon mould. Casting mould. Ice- 
cream mould. Stove lid or cover mould. 

Mould, A. D. Jeffrey 511,893 

Motor. See Electric motor. 

Mower attachment, lawn, E. R. Coax... 512,157 

Mowing machine, B. J. Sykes 512,130 

Nail set, C. F. Markley 512,119 

Nickel from its oxides, extracting, J. Gamier 511,886 

Nut locking device, J.R. Deisber 511,880 

Nut, self-locking, W. E. Bunker 511,996 

Nut wrench, F. A. Carrituers 512,007 

Oil for vapor fuel, apparatus foratomizing petro- 
leum, Edwards & De Neal 512,170 

Ore pulverizer, gold saver, and mineral con- 
centrator, B. J. Atterbury 511,871 

Ores, cleaning and amalgamating, C. E. Seymour. 511,864 
Ores, method of and apparatus for the treatment 

of, G.M. Rice, Jr 511,800 

Ores, process of and apparatus for roasting, C. W. 

Stickney 512,235 

Pan. See Baking pan. 

Paper box, G. A. Colgan 512,011 

Paper cutting machine. C. Seybold 511,972 

Paper, wrapping or toilet, S. Wheeler 511,983 

Parchment fabrics, making vesetable, J. W. 

Hyatt 511,891 

Partition, plaster board, G. W. Sessions 511,809 

Piano, H. Muller 512,048 

Piano mute, L. A. Bettendorf 511,747 

Pianoforte action, H. N. Moore 512,206 

Pin. See Hat pin. 

Pipe coupling, lead, F. L. Decarie 511,937 

Pipe hanger, E. G. Minnemeyer 512,257 

Pipe testing apparatus, gas, W. P. Kesselring 511,848 



I 



File, letter and bill, W. O. Gottwals 512,020 Pipes, covering wire, etc., apparatus for manu- 

File, paper. Hawkins & Gilmore 511,888 facturing, A. Wylie 512,143 



Filter, C. A. Criqui 511,756 

Filter, D. Williamson 511,828 

Filter, germ-proof water, C. A. Criqui 511,757 

Filter, oil, L. H. Coleman 511,932 

Filtering machinery, J. M. Smales 512,231 

Filtering water, etc., apparatus for, D. A. Ran- 

kine 511,798 

Fire escape, M. Killeen 511,896 

Fire kindler, automatic. S. Robinson 512,221 

Fire plug. C. Hangsuten 511,948 

Flour bolt, J. R. Staudt 511,815 

Flue cleaner, steam boiler, W. T. Coggeshall 512.158 

Fly screen, J. West 5*1.980 

Flytrap, W. A. Hill 5J2,108 

Forceps, staple, S. L.Griffith 512,248 

Freezer, P. Caccfatorl 512,002 

Freight transferring device, O. Spitzer 512,066 

Fruit drier, J . P. Duval 512,100 

Furnace. See Blast furnace. Boiler furnace. 
Crematory furnace. Smoke-abating furnace. ■ 

Game apparatus, Adler & Chase 512,144 

Game apparatus, coin-controlled, M. O. Griswold. 511,947 

Game board, J. B. Davids 512,165 

Game board, C. W. Fish el 512.104 

Game board, F. A. HJggins 511,773 

Garbage receptacle, H. B. Nail or 512,261 

Garment, combination, R. M. Shelley 512,229 

Garment supporting clasp, F. L. Chappell 511,930 

Gas heater and germ destroyer, W. L. Potter 512.056 

Gas heating apparatus, J. W. Underwood 512,132 

Gas meter, diaphragm, J. B. Wallace 512,135 : 

Gear teeth, machine for generating beveled, G. 

B. Grant 512,189 

Generator. See Electric generator. 

Glass crimping machine, W. J. Wilkinson 512.078 

Governor, cut-off, G. M. Hull 512,111 

Grinding and polishing machine, Delano & 

Hardy 512,012 

Grinding and polishing material, W. L. Kann 511.779 

Guard. See Bicycle mud guard. Car safety 

guard. Snow gnard. 
Gun barrel pistol attachment, M. W. Fairbanks.. 511,940 
Gun carriages, recoil check for wheeled, F. Mohr. 512,120 

H ame staple, C. D. Shrader -312,230 

Hams, honing and manufacturing, W. E. Bren- 

don 511,927 

Hanger. See Door hanger. Pipe hanger. 
Harrow and cultivator, combined sulky, T. J. 

Hubbell 512,110 

Harvester, corn, G. H. Schanck 512,124 

Harvester, corn, Van Buren & Davis 512,072 

Harvesters, frame structure for self-binding, W. 

Butterfleld 512,001 

Harvesters, grainconveying device for self-bind- 

ing.J. F. Steward 512.0ii7 

Hat pin, F. Drinkwater 511,762 

Hawser and anchor chain fair-leader. A. 

McDougall 512,209 

Hay loader, W. C. Card 512,096 

Hay rake and loader, Giles & Maxwell 511,887 

Heater. See Gas beater. Hot water heater. 
Water heater 

Heater, Kingman & Mosely 512,035 

Heating apparatus, C. A. Burt 512,000 

Heel nailing machine, Hill & Bailey 511,951 

Hides or skins, machine for working, G. W. 

Baker 512,088 

Hinge for rules and protractors, J. K. Love 512,199 

Hinge for school seats, automatic, E. M. Dennis „ 511,881 

Hoisting block, T. R. Ferrall 511,766 

Hoisting machine, G. C. Murrey 512,258 

Hoisting tackle, differential, W. Scbermuly 511,863 

Holdback, vehicle, C. Leiby 512,117 

Holdback, vehicle, E. Marleau 512,041 

Hoof trimmer, W. K. Fraiey 511,885 

Hook. See Display hook. 

Horses' feet, artificial frog for, L. C. Tiffany 511,918 

Horses from running away, device for prevent- 
ing, N. Birtz 512,149 

Horseshoe nail clincher, O. Seeliger 512.228 

Horseshoes of aluminum, manufacturing, C. C. 

Jerome 511,777 

Hose coupling, J. S. Blackburn 511,992 

Hose mender, E. Kempsball 512,252 

Hot water heater, G T. Wiley 512,138 

Hub band , J . Maris 511,783 

Hydrocarbon burner, D. W. Cole 512,243 

Ice cream mould and cutter, combined, P. Win- 
ter 512,080 

Ice grooving machine, C. E. Buckley 512,153 

Indicator. See Electric indicator. Elevator indi- 
cator. Engine indicator. Station indicator. 

Indicator lock, J. M. Edgar 512,169 

Insect powder distributer, C. H. Leggett 511,781 

Insect powder distributer, H. G Schumacher 511,805 

Insole, W. W. Glanville 511.942 

Insulator, section, H. M. Brockbank 511,928 

Iron. See Smoothing and pressing iron. Solder- 
ing iron. 
Jack. See Lifting jack. 

Jack, J. Barrett 511,923 

Jack, R. J. Thompson 511,867 

Jar. See Drill Jar. 

Journal bearing, roller, H. C. S. Lutz 511,963 

Key. See Telegraph key. 
Kiln. See Brick kiln. 

Kitchen tool, combination, A. A. Cuddy 512,162 

Knee protector, S. Heyn 511.842 

Knitting machine, C. B. Sander 512,059 

Lace fastener, A. Matchett 512,256 

Lacing hooks to setting devices, machine for 

automatically feeding, J . J. Norwell 512,210 

Ladder and truck, extension, S. M. Graumlich . . 512,190 

Ladder, flre, D. B. McHenry 512,052 

Ladder, sectional, H. H. Lang 511,849 

Lamp, gas, M. Hicks 512,026 

Lantern, bicycle, F.C. Weston 511,981 

Lasting machine, T. O'Bolger 511,906 

Lasting machine, E. S. Combs 511.835 

Latch, S. N.Park 511,907 

Lathing, metallic,G. A.Turnhull 511,823 

letter elevator, B. Waldstein 512,075 

Lifter. See Transom lifter. 

Lift ing jack, I. Frank 511.767 

Light circuits, regulator for continuous current 

arc, D. Higham 512,027 

Linoleum cutting apparatus, D. N. Melvin 511,785 

Lock. See Combination lock. Door lock. Indi- 
cator lock. 

Locomotive, electric. E. M. Bentley 511,988 

Locomotive for elevated tracks, electric, C H. 

Roberts 511,862 

Locomotive tender box lid, W. A. Stofer 512,236 

Log hauling locomotive, H. J.Sullivan 511,975 

Loom batten, T. Ehrenberg 512,171 

Loom for weaving pile and other figured fabrics, 

3mith & Barlow 511,913 

Ijoom harness evener mechanism, T. Ehrenberg.. 512,172 

Loom jacquard mechanism, N. A. Woodhead 511,986 

Loom pile wire, G . Segschneider 512,063 

Low pressure alarm, F. L. Street 511,818 

Mail marking machine, W. Barry 511,745 

Match splint coiling or winding machine, F. 

Sch afer. 512,061 

Match splint cutting machine. F. Schafer 512,062 



Plane, bench, Wright & Page 512,084 

Plane, rabbeting, W. Beddows 512.147 

Planter or fertilizer distributer, seed, J. R. Hun- 
ter 511,890 

Planter, seed, G. H. Willetts 512,079 

Plastic compound and making same, W. M. Daw- 
son 511,879 

Plating metallic surfaces with silver, composition 

of matter for, J. W. Skinner 511,810 

Pliers, J. V. Ashcraft 512,086 

Pneumatic brake, F. M. Speed 512.233 

Pocketbook and satchel lock, combined, N. 

Emert 511,765 

Post. See Metal post. 

Power, electrical transmission of, N. Tesla 511,915 

Precious metals out of their solutions, precipitat- 
ing, C. Moldenhauer 512,046 

Press. See Baling press. Cider press. 

Press, E. Jordan 512,251 

Printing machines, apparatus for cleaning the 

forms of rotary, E. H. Cottrell 511,934 

Propeller, buoyant screw, A. W. Getcbell 512,186 

Propeller rail, canal boat, A. E. Schatz 511,911 

Propeller, steering, S. Seabury 511,806 

Propelling apparatus, B. Bernstein 511,990 

Propelling device, B. Bernstein 511,989 

Propelling device, boat, J. F. Bliss 511,748 

Pulley blocks, convertible bearing forscrew,H. 

R.Towne 512,071 

Pump andfaucet, beer, Lowe & Guyser 511,962 

Pump, oil can, H. F. & R. H. Roberts 512.220 

Pumping engine, E. E. Clark 512,010 

Push button, C. D. Hunking 511.953 

Puzzle, B. Kern,Jr 511.895 

Puzzle, C. A. Meadows 511,904 

Quartz mill, T. C. McCleery 512,208 

Radiator, T. Holland 511,843 

Radiator. A. v\ M. Sprague 512,234 

Radiator loops, machine for milling and tapping, 

J. E. Bidwell 511,872 

Radiator, steam, J. Walton 511,826 

Rail brake, E. T. Wilson 512,140 

Railway frog, W. C. Meeker 511,784 

Railway signal, electrically controlled, F. 

McBrien 512,050,512,051 

Railway signal, electrically controlled. J. Way- 
land 512,077 

Railway signaling, interlocking lever for, S. T. 

Dutton 511,884 

Railway special work, street, W. C Wood 511,831 

Railway switch, interlocking, J. Wrigley 511,921 

Railway weed mower, F. J. Case 511,752 

Raisin seeder, W. S. Scales 511,803 

Rake. See Hay rake. Stock rake. 

Razor, safety, E. Scharff 512,125 

Reel. See Wire reel. 

Refrigerating apparatus, J. J. Faulkner ,. . 512,175 

Refrigeiating apparatus. W. Mild 511,857 

Register. See Fare register. 
Regulator. See Eiectric current regulator. 
Road making and repairing machine, M. G. Bun- 
nell 511,997 

Roads, streets, etc., and blocks therefor, con- 
structing J. S. Winter 511,870 

Roadway and vehicle therefor, E. O. Evans 512,174 

Rock drill, Buzzo & Thompson 512,154 

Rock drill tripod, Douglass & Sypher 512,016 

Rolling mills, automatic stop for, T. Morrison 512,207 

Roofing, L. H. Montross 511,859 

Roofing, sheet metal, W. T. Holzbach 511,775 

Rope hauling machine, W. B. Lautz 512,040 

Rotary engine, F. B. Merrill 511964 

Roundabout, W. G. Schaf hirt 511,910 

Saccharine solutions, purification and decolora- 
tion^, Vander Weyde A Lugo 512,133 

Safe, E. N.Gower, Jr 512,022 

Sawmill, band, J. Harley 512,107 

Sawmill dog, J . H. Miner 511,858 

Sawmills, variable frictional feed for, W. E. Dil- 

lard 512,099 

Scale, automatic weighing, L. Wommer 512,082 

Scale, letter weighing, R. A. Dunning 512,168 

Scale, platform, L. Wommer 512,081 

Screen. See Fly screen. 

Scriber. curve, H. Harrer 511,772 

Screw head slotter, G. E. Witherell 511.830 

Screw making machine, D. H. Church. 512,156 

Screw making machine, J. Steiner 511.817 

Seams upon metal sheets, tool for forming lock, 

C. E. Eckel 511,764 

Seat. See Car seat. Wagon seat. 

Seat, M. Miles 512,204 

Secondary battery. W. C. Lockwood 512,253 

Seeder. C. F. Search 511,807 

Sewing looped fabrics, machine for, D. Maus 511,856 

Sewing machine, J. L. Follett 512,105 

Sewing machine fabric folding attachment, M. 

Tobener 511,977 

Sewing machine presser foot mechanism, H. A. 

Dodge et al 512,014 

Sewing machine thread gripping device, W. A. 

Mack.... 512 255 

Shingle, metal roofing, L. Goodrich ..'.I'.!"."!.'..".'.'. 512,188 

Shovel, C. Tanner 512,238 

Sieve scalper, G. L. Jarrett 511,847 

Signal. See Railway signal. 

Slat fastener, C. I. J. Barker 511,922 

Slate dressing machine, S. D. Van Pelt 512,134 

Sled, A. Rogers 512,123 

Sleigh, D. R. McLaren 512.259 

Smoke-abating furnace, T. M. Gallagher 512,183 

Smoke conveyer, K. M. Stahl 511,813 

Smoothing and pressing iron, J. Jensen 512,032 

Snow guard, G. F. Folsom 512.178, 512,179 

Sodawater. fountain for the distribution of, W.. 

H. Ricker 512,058 

Soldering iron, self-heating, W. Ross 511,802 

Spark arrester and ejector, combined, T. E. 

A ustin 512,145 

Spinning fibrous materials, apparatus for, N. 

Cupers 511,878 

Sprinkler. See Automatic sprinkler. 

Sprin kler, O. C. Retsloff. 511,799 

Square, self -registering try, G. A. Bates.... 511,746 

Stamping and punching machine, J. Casey 512,097 

Stand. See Switch stand. 

Station indicator, C. M. Kiler 512,034 

Stay, dress, J. Janowitz 512.113 

Stay pocket, dress. G. Kendrick 511,958 , oh^-j", ". j.wi»g. 

Steam engine, B. Jackson 511,954 j Table leg, L. Welker. 



Sugar, manufacturing, O. Lugo 512,200 

(Surgical.) Appliance for treatment of the 

uterus, F. W. Haviland 512,024 

Suspending device, C. M. Pitel 511,795, 511,967 

Switch. See Electric switch. Railway switch. 
Switch stand and switch operating mechanism, J. 

H.Quimby 512,216 

Syringe, fountain, H. B. Nickerson 511,790 

Tablet for physicians, etc., continuous C. N. 

LeonaJd 511,854 

Tags, cards, etc., device for counting and separat- 
ing, C. E. Sawyer 512,060 

Telegraph key, self-closing, H. E. Moss 511,787 

Telephone exchange system, R. Callender. .511,874, 511,875 
Telephone registering apparatus. A. BL, Duperu... 511,883 

Telephone transmitter, S C.Drew 511.882 

Telephonic and multiple telegraphic transmis- 
sion, composite, V- A. Pickernell 532,314 

Tetranitro-anthrachrysone, H. L Laubmann 511.901 

Thrashing machine, W. S. Miller 511,786 

Tie plate, H. W. Foote 512,180 

Timepiece escapement. J. W. Nunamaker 512,054 

Tin from tin plate scrap, removing, H. L. Holiis.. 511,774 
Tin from tin scrap, etc., removing, T. G. Hunter.. 511,846 

Tire, bicycle, F Wiechard 511,827 

Tire for bicycles, pneumatic, A. J. Burns 511,999 

Tire, pneumatic, G. H. Chinnock 512.243 

Tire, pneumatic, E. M. Graham 511.771 

Tire, rubber, W. Langmuir 511,850 

Tobacco cutter, D. B. Conway 511,753 

Tobacco, machine for making plug, J. F. Wool- 

drige 511,832 

Toothpowderbox, W. A. Spalding 512,065 

Transom lifter, D. B. Hilton 512,028 

Transplanter. Starks & Johnson 511,814 

Trap. See Fly trap. Steam trap. 

Trimmer. See Hoof trimmer. Wick trimmer. 

Triturating and emulsifying machine, W. B. 

Cowan 511,755 

Trolley, W. F. Duncker 511,763 

Trolley catcher, Gay & Parsons 511.941 

Trolley mechanism for electrically propelled ve- 
hicles, C. H. veeder 511,824 

Trolley wire support, C. T. Lee .. 511,853 

Trolley wire switch, overh ead, G.W.Mackenzie 

etal 512,201 

Trough. See Conveyer trough. 

Trousers, S. Rachelman 511,797 

Truck, G. Philion 511,793 

Trunk, M. M. Secor 511.808 

Tunnels, method of and apparatus for driving, 

P. Kraus 512,037 

Turret tool machine, G. E. Witherell 511,829 

Typewriter copyholder, E. P. Peacock 512,212 

Typewriting machine, E. S. Shimer 511,912, 512,064 

Typewriting machine, dummy, W. P. Cosper 511,754 

Valve gear, steam engine, J. Dahlstrom 511,836 

Valve, hydraulic pressure reducing, W. H. Wood 512,142 
Valve mechanism for compound engines, E. W. 

Harden 512,192 

Valve mechanism for water heaters, automatic 

gas, J. Winterflood ". 512,141 

Valve, triple, W.C.Whitacre 512,241 

Valves, machine for reaming and tapping, L. D. 

Castle 512,155 

Vehicle body, C. H. Vorhes 511.825 

Vehicle brake, D. Haven 512J249 

Vehicle top, C. Rugger 511,909 

Velocipede shaft bearing, F. P. Crosby 511,877 

Vending apparatus, G. W. Sherman 511,865 

Veneers and apparatus therefor, manufacture of, 

G. A. Oncken 512,211 

Vessels, method of and means for closing, T. 

Klinghammer 512,036 

Wagon brake, A. T. Newell 511,861 

Wagon seat, C. C. Field 512,018 

Waistband for trousers, H. J. Lyon 512,254 

Warping machine electric stop-motion, C. Denn 

etal 512,013 

Washboard, J. H. Taylor 511,914 

Wash boiler, A. D. Weiss 611.979 

Watch dial. W. B. Learned 511,852 

Watch dials, machine for enameling the faces of, 

F. W. Wetherbee 512,136 

Water cooler and refrigerator, F. R. Beal 511,834 

Water heater, J. T. Hanrahan 512,191 

Water purifier and heater. J. A. Warthen 512.076 

Water tube boiler, H. S. Pell 512,213 

Well apparatus, artesian, J. Barrett 511,924 

Well drilling machine, A . Cameron 512,003 

Wheel. See Wind wheel. 

Wheel making machine, L.J. Crecelius 611,876 

Wheel of fortune, coin-controlled. Lichty & Ken- 
nedy 512,118 

Whiffletree plate, H. K. Porter 511,796 

Whip, M.O. Felker. 511,838 

Whip, Stimer A Moore 511,816 

Wick trimmer. J. W. Lawson 511,902 

Wind engine, T. Rogers 511, 

Wind wheel. F. Dalstrom 512,164 

Wiper and oiler for piston and brake rods, H. R. 

Devine 512,166 

Wire covering machine, W. H. Avis 512,146 

Wire reel, P. Hauck 512,023 

Wood embossing machine, F. Berner. Jr 511,926 

Wood shredding machine, G. P. Johnson 511,778 

Wrapper holder, R. E. Glasgow 612,019 

Wrench. See Nut wrench. 

Wrench, H. Cooper 512,159 

Yoke, neck, M. L. Rogers 511,908 
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ORDINARY RATES. 
Inside Page, each insertion - - *5cent« n line 
Hack Page, each insertion .... $1.00 a line 

B3f For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



Patent Foot Power Machinery, 

Complete Outfits. 

Wood or Metal workers without steam 
power can successfully compete with 
the large shops, by using our New 
LABOR SAVING Machinery, 
latest and most improved for practical 
Shop Use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 
Seneca Falls Mfg. Co. 

695 Water Street, Seneca Falls N. Y. 




kc DV rd sizes 8 V vv.a.wilson 

^tPT IN STOCK. RIVER ST ROCHESTER. N.Y. 



Inventions Practically Developed. 

B'AMOUR <fe L1TTLEDALE, 

204-206 East 43d Street, New York. 

_Js^ The McCONNELl 

Gen Proof Filters 

REMOVE MICROBES 

—AND— 

All Kinds of Disease Germs* 

Is a Filter and Cooler Combined. 
The ice as it melts is filtered. 

No other gravity filter does this. 

Tie Hccoueil Filter ft. 

polab ELECTitrc. BUFFAIiO, N. Y. 

I A T U C C Shapers, Planers, Drills, Machine Shop 
LHI nCOi Outfits, Foot Lathes, Tools and Supplies. 
Catalogue Free. SEBASTIAN LATHE CO., 

120 Culvert St., Cincinnati, O. 

$3 PRESS, 

for printing Cards 

and Labels. 
Circular Press, $8. 
Small Newspaper Press, $44. 
Printed instructions for 
u#lng. Catalogue free. 




Every 
Man 
HisOwn 
Printer. 




KELSEY <fe CO., Makers, 



Meriflen, Conn. 



PLAYING CARDS 

You can obtain a pack of best quality playing cards 
by sending fifteen cents in postage to P. S. EUSTIS, 
Gen'l Pass. Agent, C, B. & Q. R.R., Chicago, 111. 



TRADE MARKS. 

Anodyne and antipyretics. Phena Tro Cine Chemi- 
cal Company 23,985 

Antidotes for uric acid diathesis, A. Stern 23,981 

Beer, lager, G. W. WIedenmayer 23,970 

Blacking, shoe. Jas. 8. Mason Company 23,993 

Blood purifying tea, liniment, salve, and cough 

sirup, H. H. Hackendahl 23,986 

Borax, F.M.Smith 23,980 

Bronchial wafers, troches, and lozenges, Stone 

Medicine Company 23.987 

Brozing liquid or gold paint, King & Rose 23,994 

Clippers, hair and wool, American Shearer Manu- 
facturing Company 23,953 

Flour, wheat, Minneapolis Trust Company 23,975 

Foods for children and invalids, prepared, Impe- 
rial Granum Company 23,971 

Furniture consisting of beds, bureaus, buffets, 

chiffoniers, etc., D. Froehlich 23,952 

Goods containing wool, worsted, or hair, piece, B. 

Priestley & Com pan y 23,962 

Goods in which silk predominates, piece, B.Priest- 
ley & Company 23,963, 23,991 

Gum, chewing. W. R. Betham 23,978 

Hair tonic, L. P. Federmeyer 23,979 

Hose, belting, and packing, Bowers Rubber Com- 
pany 23,956 to 23,960 

Matches, Oshkosh Match Works 23.995 

Meat iuices and iron, prepared, Frederick Stearns 

& Company 23,992 

Medical compound for use as a tonic, Tilden Com- 
pany 23,982 

Medicine, blood, liver, kidney, and stomach, F. A. 

Stutz 23,988 

Medicines, line of proprietary, A. F. Sawhi 11 23,984 

Oil, lubricating, Galena Oil Works 23,965 to 23,968 

Oils, essenti 1, H. G. Hotchkiss 23,964 

Packing, belting, and hose. Bowers Rubber Com- 
pany 23,961 

Pastry and confectionery, coloring fluids for, 

Phoenix Extract Company 23,973 

pastry, buns, cakes, and icing, coloring for, Eggo- 

line Manufacturing Company 23,974 

Printed periodicals, North Shore News Company.. 23,990 
Radiator attachments, such as shelves and ibrack- 

ets, A. J. Bennett 23,955 

Remedies for constipation and diseases of the liver 

and kidneys, E. A. Butts Company 23,983 

Remedies for dyspepsia, indigestion, and diph- 
theria, R. W.Johnson 23 ; 998, 23,999 

Remedies for rheumatism, neuralgia, and lum- 
bago, S. Klein 23,997 

Remedy for the headache, N. C. Young 23.989 

Sorghum, Cincinnati Sirup and Molasses Company 23,972 
Tires, pneumatic. North British Rubber Company 23,996 

Toilet preparations, perfumed, Lecaron et Fils 23,977 

Velocipedes, Eagle Bicycle Manufacturing Com- 
pany ;..../...i...:..X p 23,954 

Whisky, J. H. Walsh & Company 23,969 




DESIGNS. 



, 22,995 



Steam eneine, direct-acting, D. F. Nisbet 511,905 

Steam engine, triple-cylinder, N. J. Tubbs 511,868 

Steam trap. E. H. Gold ■ 511,943 

Stock rake. A. Fiscus 512176 

Stone crusher, M. G. Bunnell 511,998 

Stone cutting saw, O. W. Norcross 511,965 

Stone setting band, C. Betsch 512,093 

Stool, milking, T. McMonagle 512,260 

Stopper. See Bottle stopper. 

Storage battery system of distribution, J. 

Trumpy 511,821, 511,822 

Stove lid or cover mould, F. Kaempen 512,195 

Stove or beater, gas, Rogers & Jones 512,222 

Strainer, D. B. Gotham 511,770 

Street sweeper, M. Crawford. Jr 512,161 



Casket, L. K. Smedes 

Chair, A. Thonet zz.mw 

Fringe, F. H. Caven 23,000. 23.001 

Lamp shade, Curtis & Donnally 22,996 

Spoon, R.Turner 22,994 

' 22,997 

22,999 



JNTO^V READY! 
Fourteenth Edition of 

Experimental Science 

A GREAT BOOK FOR THE HOLIDAYS. 




Type, font of printing, C. E. Heyer. , 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Caiiailia.il parents may now be obtained by the in- 
ventors for any of the inventions named in thefore- 
foing list, provided they are simple, at a cost of $40 each. 
f complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 



REVISED AND ENLARGED. 
l!iO Pages and 110 Superb Cuts added. 

Just the thing for a holiday present for any man, 
woman, student, teacher, or any one interested in 
science. 

In the new matter contained in the last edition will be 
found the Scientific Use of the Phonograph, the curious 
optical illusion known as the Anorthoscope, together 
with other new and interesting Optical Illusions, the 
Optical Projection of Opaque Objects, newexperiments 
in Projection, Iridescent Glass, some points in Photo- 
graphy, including Hand Cameras, Cane Cameras, etc.; 
Systems of Electrical Distribution, Electrical Ore Find- 
er, Electrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter which will prove of interest to scien- 
tific readers. 

840 pages, 782 fine cuts, substantially and beautifully 

bound. Price in cloth, by mail, S&4. Half morocco, $5. 

QWSend for illustrated circular. 

MUNN & CO., Publishers, 

Office of the SCIENTIFIC AMERICAN, 

361 BROADWAY. NEW YORK. 
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Political Economy, the Tariff and the Currency 

JUST READY. 
A Catalogue of Books and Pamphlets on Social Sci- 
ence, Political Economy, the Tariff, the Currency, the 
Finances, Population, Pauperism, Charity, the Land 
Question, etc. 32 pages, 8vo, sent free to any one in any 
part of the world who will furnish his address. 

HENRY CAREY BAIRD A CO. 

Industrial Publishers. Booksellers & Importers 
810 Walnut St., Philadelphia, Pa., U. S. A. 



Frytit^ Superb 
Bound Volume 
-Ofr- 

Scribner's Magazine 




Jan.-June, '93, 

824 pages, beautifully 
illustrated, to every 
NEW Subscriber to 

SCRIBNER'S 
for 1894, who will 
send 30 cents extra 
to cover postage. 

How to Get This 
Bound Volume. 

Remit to address be- 
low $3.30. State that 
you saw this adver- 
■ tisement in The Sci- 
•- ENTiFic American, 
>$* and that you are not 
":_ at present a subscriber 
Bor a regular purchas- 
er of Scribner's. We 
wW then enter your 
name for one year be- 
ginning with the cur- 
Tent. r issiieiunie8s oth- 
erwise instructed) and 



send you the bound volume. The book will be sent only to 
those who ask /or it at the time of subscribing. 

Charles Scribner's Sons, 

743 Broadway, New York. 




VANDUZEN 'JIT PUMP 

THE BEST IN THE WORLI. 
Pumps Any Kind of Liquid. 

Always in Order, never Clogs nor 
freezes. Every Pump Guaranteed. 

10 SIZES. 



200 to 12000 Gilloni per Hour. 
Cost $7 t° $75 ••ch Addresi 

THEVANDUZEN & TIFT CO., 

102 to 108 E. Second St., Cineiniiti, 0. 



FOR SALE, CHEAP. 

One pair of Greene Cut-off Engines, 250 H. P. (125 H. P. 
each), 18 x 48 in., 14 ft. x 30 in. fly wheel ; all In good con- 
dition. Have been runningup to date. Address : 
Winchester Repeating Arms Co., 

Now Haven, Conn. 



- - -^ A -:"[j c,m£ GftAt ifiCN ALSO SFLU 

M_I LEAdLE: c^rjNGS from special n 

/ |P U ' LEHIGH AVE SAMEPCAMT Prill* •...J:.™"/- 



Parsons Horological Institute. 

[earn the Watch Trade 

""^"^^^) Engraving and Jewelry Work. 

PARSONS, IDE & CO, W Circular free. 

302 Bradley Ave., PEORIA, ILL. 



A New and Valuable Book. 




12,500 Receipts. 708 Pages. Price $5. 

Bound in Sheep* $6. Half-Morocco, $6,50. 

This splendid work contains a careful compilation of 
th e most useful Receipts and Replies given in the Notes 
and Queries of correspondents as published in the Sci- 
entific American during the past fifty years ; together 
with many valuable and important additions. 

Over Twelve Thousand selected Receipts are 
here collected; nearly every branch of the useful arts 
being represented. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as the product of the stud- 
ies and practical experience of the ablest chemists and 
workers in all parts of the world; the information given 
being of the highest value, arranged and condensed in 
concise form convenient for ready use. 

Almost every inquiry that can be thought of, relating 
to formulae used in the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many different processes in 
the arts are given. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of practical 
value in their respective callings. 

Those who are in search of independent business or 
employment, relating to the borne manufacture of sam- 
ple articles, will find in it hundreds of most excellent 
suggestions. 

|_r* Send for Descriptive Circular. 

MTJNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway, New York* 




HARRISON CONVEYOR! 

■" HanSiin S Grain, Coal, Sand, Glayjan Bark, Cinders, Ores, Seeds, &c. 

___. I BORDEN, SELLECK & CO., h*_S.__. J Chicago, III 



Rubber Rolls and Wheels. 

Power Wringing Machines, Drying and Ventilating 
Fans. All styles of Trucks made to order. Catalogues 
free. GEOKGB P. CLAKK, 

Box I., Windsor Looks, Conn. 



BATES ROCK & ORE BREAKER 

Capacity n p to 200 tons pe r honr. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breake 8 combined. 

Builders of Hiith Grade Mining 
Machinery. Send for Catalogues. 

GATES IRON WORKS, 

till? So. Clinton St.. Cllicneo 
136 C, Liberty Street, New York. 
237 C, franklin St., Boston, Mass 




IF YOU HAVE ANY SMALL ARTICLES 

I in Brass or Iron that you want manufactured 
in quantities, write to The Jones Bros. Elec- 
tric Co., 28-30-32 West Court St., Cin'ti, O. 



ALWAYS FRESH AND CLEAN I 

The Torsion Braided 
Wire Spring Pillow 

la cool arid cleanly. lecon- 
dncive to refresh- 
iotrfileep. Health 
restoring to the 
aick. Practically 
indestructible. 
Price, upholstered 

. _ in fine hair: 

(Pillow with one end open to _how construction.) gj^jj. * ohlhTs* 
4_-2, $2.50. Sent, express prepaid, on receipt of price. Address 
Weston A Wells Mfg. Co., 1112-1116 Noble St., Phllu., Pa. 





For INCUBATORS and 

Moisture Gauce SICK ROOMS. 

or Weather Indicator. Mailed, $1.00. 
Chicago .Gauge Mfg. Co.. Chicago. 



ICE-BO ATS-THEIR CONSTRUCTION 

and Management. With working drawings, details, and 
directions in full. Four engravings, showing mode of 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river in winter. By H. A. Horsfail, 
M.B. Contained in Scientific American Supple- 
ment, 1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the sail- 
ing and management of ice-boats. Price 10 cents. 




KNITTI NG MAC HINERY. 

Knitted underwear is in vogue. The best 
machinery for its manufacture, such as 

SHIRT MACHINES, SLEEVERS, 
BAR STITCH MACHINES, etc., 

are made by SCOTT _ WILLIAMS, 
«077 E. Cnmberlnnd Street. 

Ertamthra 1865. Philadelphia, Pa., U. S. A. 




IIIUCIITnDC Write us. We have perfect facilities 
IHVlIi I Ulln for producing their Models and man- 
_£^al____ ufacturinjj their Electrical and Me- 
chanical Specialties. Southern Engineering Co., 
Electrical and Mechanical Engineers, Louisville, Ky. 



DEAFNESS 

and HEAD NOISES relieved by using 
Wilson's Common Sense Ear Drum* 

New scientific invention, entirely different 
in construction from all other devices. As- 
sist the deaf when all other devices fail, 
and where medical skill bas given no relief. 
They are safe, comfortable, and invisible; 
have no wire or string attachment, w rite 
for pamphlet. %W" Mention this paper. 

WILSON BAR DRUM MFG. CO., 

Pru_ in potion. LOUISVILLE, KY. 




Hydraulic Air Compressor. A party possessing 
patent or invention of a Water Pressure Pump suitable 
for working Beer Apparatus will please communicate 
with W. L. t Box 173, New York. 



WORLD'S FAIR HIGHEST AWARDS 

Medal & Diploma 

onour Incub ATORand 
Brooder combined. 

Medal on Hot Water 
Brooder. 

Old * Reliable" Leads Them All. 
If you are interested in 
Poultry, it will pay you to 
send 4c. in stamps for our 
72-p. cat., giving valuable 
points on poultry culture. 

Reliable Incubator & Brooder Co., Quincy, III. 




VELOCITY OP ICE BOATS. A COL- 

lection of interesting letters to the editor of the Scien- 
tific American on the question of the speed of ice 
boats, demonstrating how and why it is that these craft 
sail faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in scientific 
American Supplement, No. 214. Price 10 cents. 
To be had at this office and from all newsdealers. 




OEM 



BEST 

in the world. 
Bend for circular. | 



CLOVER 
CUTTER. 

WILSON IROS. 

KASTON, PA. 



DRILL CHUCKS. 



Write "THE PRATT CHUCK CO. " Clayville, N. T..U. S. A., for 
free illustrated catalogue of POSITIVE DRIVING DKILI. 

CHUCKS showing the only perfect system ever devised for 
holding and driving drills. 

Foreign Agencies : Ph. RouxetCie., 54 Boulevard du Temple, Paris, France. E. Sonnenthal, Jr., Nueu Prom- 
enade No. 5. Berlin. Germany. Selig, Sonnenthal _ Co., 85 Queen Victoria Street, London, E. C, England. 
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m^CAVLAI o, I KAUt MARKs_# 
•W COPYRIGHTS.^ 

CAN I OBTAIN A PATENT? For a 

Srompt answer and an honest opinion, write to 
IUNN & CO., who have had nearly fifty years' 
experience in the patent business. Communica- 
tions strictly confidential. A Handbook of In- 
formation concerning Patents and how to ob- 
tain them sent free. Also a catalogue of mechan- 
ical and scientific books sent free. 

Patents taken through Munn _ Co. receive 
special notice in the Scientific American, and 
thus are brought widely before the public with- 
out cost to the inventor. This splendid paper, 
issued weekly, elegantly illustrated, has by fair the 
largest circulation of any scientific work In the 
world. S3 a year. Specimen copies sent free. 

Building Edition, monthly, $2.50 a year. Single 
copies, t_ 5 cents. Every number contains beau- 
__a) plates, in colors, and photographs of new 
houses, with plans, enabling buildersto show the 
latest designs and secure contracts. Address 

MUNN _ CO., New York, 361 Broadway. 



Graduated Beam Calipers, suit Trade and Scientific 
purposes; warranted accurate. E. G. Smith, Columbia, Pa 



A.I PH0N06RAPHS 



FOR SALE!. 

address 

North American Phonograph Co, 

30 Park Place, 

New York. 

Masonic Temple Bldg., 

Chicago. 




MUSIC AND LONGEVITY.— A PAPER 

by Ephraim Cutter, M.D., in which the author endeavors 
to show that music prolongs or is thougbt to prolong 
life; that diseases peculiar to and preventive of long- 
evity are those that impede the circulation of air, blood 
and nerve force. Tbat music is physiologically capable 
of enlarging the chest and the capillaries and of calming 
and regulating, if not increasing nerve force, and that, 
other things being equal, longevity should belong to 
musical people. Contained in Scientific American 
Supplement, No. 924. Price 10 cents. To be hud at 
this office and from all newsdealers. 



THE SIMPLEX TYPEWRITER 

GUARANTEED 

(to do as good work 
as any high priced 
knachine. Special- 
ly adapted for use 
|in private corre- 
spondence. Sent 
by mall or express 
prepaid on receipt 
of $2.75. luh&ndaome 
will not c&m, 50c extra 
Addresa Simplex Typewriter Co., 3'J Great Jon_ Street, New York. 




ARMSTRONG'S * PIPE * THREADING 




— AND— 

CUTTING-OFF MACHINES 

Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit- 
ters' Tools, Hinged Pipe Vises, 
Pipe Cutters. Stocks and Dies 
universally acknowledged to be 
THE BEST, %^ Send for catalog. 
Armstrong Mfg. Co., 

Bridgeport, Conn. 



CONSULTATION TT_"V "E'N'TO __ S 
AND ADVICE TO J - w v ■"■W X1_»X_E>. 

Experimental work of every desc ription. Automatic 
machinery designed and built. PT Send for circular. 
MALTBY MFG. CO., Brooklyn, N. Y. 



Map of the United States 

A large, handsome Map of the United States, mounted 
and suitable for office or home use, is issued by the 
Burlington Route. Copies will be mailed to any address 
on receipt of fifteen cents in postage, by P. S. EUSTIS, 
Gen'l Pass. Agent, C, B. and Q. R.R., Chicago, 111. 




Pipe Frame Truck Baskets 

Wire Standard Truck Baskets 
STEEL and WOODENi T_CKS 
PIPE FRAME SHOE 4**_S 
WIRE LOOP SHOE RACKS 
_ MURRAY MOORE, 
Rochester, N. Y. 



UVDIIflTICII ■ >t» Uses and Abuses. The sci- 
fi I r I! U I lolfl ■ ence easily acquired. Illustrated 
book. Just out, 11.00. Address 
PROF. ANDERSON, S. A. 1., 182 State St., CHICAGO. 




14 KARAT 

BOLD PLATE 

CUT THIS OUT and send it to ua 
with your name and address and we 

"" send you this watch by express 
forexamination. A Guarantee 
Pur 5 Years and chain and 
charm sent with it. Tou ex- 
amine it and if you think it 
a bargain pay our sample 
price, »2.75. and it is yours. 
It is beautifully engraved 
and warranted the best time- 
keeper in the World for the 
money and equal in appear- 
ance to a genuine Solid 
Gold Watch. Write to-day, 
this offer will not appear 
again. 

THE 

NATIONAL MFG. 

— AND— 

importing co. 

334 Dearborn St., 

chicago. ill. 



Co mi I u lr»_ Mas* hi no Ice, eta , in a few minutes, HOandup. Filters, $1.25 and up. Cookers, $1. Seltzateurs 
ralllll J I _ C IT1a_ IllllrJ to prepare one's self soda water, $4.50 and up. L. Debmignt, 126 W. 26th St., N. Y. 



/ELLULOID 7AP0N f ?< Celluloid lacquers 

I Al Barclay st. *-^ new york.^ "" A!\D VARNiSHEo for METAL ancWCVD 

%^ ~> GUM LACQUERS - BRILLIANT AND DEAD BLACK S -^SHELLACS i. ■" 



«£HE IS DEAD 



To his own interelt, who deals in Ai_ Mid Ammunition t 

Pi_ ol, or fehot Gun and h_ not i copj of IDEaL HAND HOOK, No. 4. A 
80 pages of solid information Just out. (Mention Scientific American } BK 
ALIVE and send for one FREE to all countries. Send stamps _t postage. 
IDEAL MFC-. CO.. Draw_«6t> New Huven, C't.. _. 8. A. 



PROPOSALS. 



PROPOSALS FOR IRON GUN CARRIAGES. Office 
x of the Chickamauga and Chattanooga National Mil- 
itary Park, Room 524, War Department, Washington, D. 
C, December 26, 1893. Sealed proposals for furnishing 
and delivering at Lytle, Walker County, Georgia, seven- 
ty or more Cast and Wrought Iron Gun Carriages, made 
in accordance with patterns in use in 1861-64, will be re- 
ceived at this office until 12 m., Wednesday, January 24, 
1894, and opened immediately thereafter in presence of 
bidders. Specifications, working drawing,- general in- 
structions to bidders, and blank forms of proposal will 
be furnished on application to this office. J. S. FUL- 
LERTON. Chairman of Commission. 



WITH 
YOUR 



WORKSHOPS 

With outfits of Barnes Wood and Metal Working 

«s- foot power -=_ 

Machinery you cau successfully com- 
pete with Factories that use steam 
power, both in quality and profit on product. 
The only complete line of such machines 
made. Have stood the test twenty years. 
Send for catalogue. Address: 

W. F. & JOHN BARNES CO., 
1999 Ruby St., Rockford, Ills 




UfC PAU till IT I PATENTS Practically De- 
WC UAN UU I I I veloped. MODELS Made. 
Valuable Article** IHnnufnctured. Address 

TOPEKA FOUNDRY, TOPEKA, KAN. 





*APER 

for4 U7T 

ALSO OUTFITS 
\ AT HISHEB .CST 
tflCROSqfclrS; BEST OUAUTY AT -«. 

QjUTTFIT^Of LOWEST COST 



THE MODERN ICE YACHT. — BY 

Geo. W. Polk. A new and valuable paper, containing 
full, practical directions and specifications for the con- 
struction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en- 
cravings drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained in Scien- 
tific American Supplement, No. 624. Price 10 
cents. To be bad at this office and of all newsdealers. 



STEEL TYPE FOR TYPEWRITERS 

Stencils. Steel Stamps, Rubber and 
Metal Type Wheels, Dies, etc. 
Model and Kxiterinienlnl Work. 
Small Machinery, Novelties, etc., man- 
ufactured by special contract. 
New York Stencil Wks. 100 Nassau St., N.V 




THE "CLIMAX" 

Stereotyper and Moulding Press 

combined, for making perfect Cellu- 
loid Stereotypes to be used in 
place of metal stereotypes. -Also for 
making Rubber Stamps. Should 
be in use in every printing office. 

See Set. Am.. Dec. 30, 1893. Send for 
circular to 

J. F. W. DORMAN & CO., 
217 E. German St., 

Baltimore, flfd. 
Manufacturers of 
Rubber Stamps, Vulcanizers, Stereo- 
type Machinery and Supplies. 
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L ARGE WAT ER T * NnV 

SPECIFICAT.SKS FURNISHED W f A C . YFRE S f. "| JM ?SF 
FOR FOUNDAT10NS&T0WE.RS . L.UALDWfcLL C2 

N-° 217 E. Main St. Louisville Ky. 



Model & Experimental Work. £__£" 

Advice and ideas not charged for. Send for particulars 
GARJJAM _ SON, 98 John Street, New Tokk. 




STEVENS PATENT 
COMBINATION GAUGE. No. 58 

Scratch and Depth Gauge combined. 
The cut shows this used as a Depth 
Gauge. Can also be used as a Surface 
or Scratch Gauge. 

Price, per pair $2.00 

Ideal and Leader Spring Dividers and 
Caliper*, and Fine Machinists' Tools. 
l_f Illustrated catalogue free. 
. STEVENS ARMS & TOOL CO., 
. O. Box 280, Chicopee Falls, Mass. 



EXPERT MODEL MAKING.^Iff"* 

J. C. 8ETL, Prop. Chicago Model Works, Chicago, 111. 179 
E. Madison St. Write for Catalogue of Model Supplies. 



ELECTRO MOTOR. SIMPLE. HOW TO 

make. By G. M. Hopkins.— Description of a small electro 
motor devised and constructed with a view to assisting 
amateurs to make a motor wnich might be driven with 
advantage by a current derived from a battery, and 
which would h;ive sufficient, power to operate a foot 
lathe or any machine requiring not over one man power, 
with 11 figures Contained in scikntific Amekican 
Su pplkmknt. No. fj_1. Price 10 cents. To be had at 
this office and from all newsdealers. 



VOLNEY W. MASON & CO. 

FRICTION PDLLEYS, CLDTCHES, and ELEVATORS 

PROVIDENCE, R. I. 



Jhe S cientific A merican 

PUBLICATIONS FOR 1894. 



The prices of the different publications inthe United 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 

The Scientific American (weekly), one year - 13.00 
The Scientific American Supplement (weekly), one 

year, -- -------- 5.00 

The Scientific American, Spanish Edition (month- 

ly), one year, ___-_--- 3JQQ 

The Scientific American Architects and Builders 

Edition (monthly), one year. ----- 2J5Q 

COMBINED RATES. 
The Scientific American and Supplement - - $7.00 
The Scientific American and Architects and Build- 
ers Edition - 6,00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition, - - - - - 9.00 
Proportionate Rates for Six Months. 
This Includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN & CO., 3«1 Broadway, New York 



© 1894 SCIENTIFIC AMERICAN, INC 



& 



$titntiiu ^mvitnu. 



[January 13, 1894. 



'Ifctfttoerfisement*. 



ORDINARY RATES. 
Inside Page, each insertion, - 75 cents a line 
Hack Pace, each insertion, - - SI .00 a line 

fy Far some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



COLD FORCED PRODUCT. 

loprs' Drive Screw." 

Patented May 10, July 19, 1887 ; 

July 10, 1888; 

July 19, 1892. 

It will turn like a screw 

into wood when driven 

with a hammer, and 

will not break the 

fibers of the 




wood. 



It is 
cheaper than 
a common screw, 
and, being: cold ffyrg~ 
ed, the entire surface 
has a metallic skin. 

For applying steps to Elec 
trie Light Poles, it has no supe- 
rior. 

ty Send for samples te 

AMERICAN SCREW CO. 

PROVIDENCE, R. I. 

CAPEWELL HORSE NAILS 

"The Best In the 

World." 




Highest 

award at Chicago. 

t&~ Sample free, postpaid. 



m CaDewell Horse Nail Co., fl ^ss^few 




Burr-Stone Grinding Mills 

We offer you the best mill on the 
market at such a low figure it wili pay 
you to write to us. They are the 
best constructed, least 
complicated, and fast- 
est grinding mills yet 
produced. Satisfaction 
guaranteed. Our 48-page illus- 
trated catalogue sent FREE. 
LEON'D D. HARRISON, 
135 Hallock Ave., New Haven, Conn 



DOPER'S PRACTICAL HAND HOOKS 
■» FOR ENGINEERS AND FIREMEN. 

By STEPHEN ROPER, Engineer. 
Hand Book of Land and Marine Engines. 
Containing a description and illustrations of every de- 
scription of Ijand and Marine Engine. Postpaid, $ J. 50 
« n «r ." descriptive Catalogue mailed free. 
EDWARD >1EKKS, Publisher. 

1012 Wnlnot Street, Philadelphia. 

Stereopticoos 

Lantern Slides - - 

This Season's Specialty. 
World's Fair Lantern Slides. 

W Write for Catalogue M. 

Mcintosh battery & 

OPTICAL CO., Chicago. 




SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scientific 
American Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
tbe country. 





X THE " MUNSON '' TYPEWRITER. & 

This machine is an " evolution," the outgrowth of years of experience and the 

best results of scientifi c work. Its principles appeal at once to the 

educated mechanic. It is Light, feiiiali, Compact) 

Easily operated, with Universal Key Board. 

INTERCHANGEABLE STEEL TYPE WHEEL, 
darable and easily kept in order. 30 keys, 90 characters. Weight, with carry- 
Special wheels for different languages. Send for circular to 



ing case, 16 pounds. 
* * THE 



MUNSON TYPKWBITER CO., * * 
lli'-i S. La Salle Street, Chicago, 111., U.S.A. 



KODAKS 



$6.00 



$100.00 



Eastman Kodak Company, 



\ Send /or I 
I Catalogue. J 



Rochester, N. Y. 



WATER MOTOR, $5. 

BOLCIANO'S LITTLE CIANT 

WILL BUN TOUR 

SEWING MACHINE 

and other Light Machinery. 
A week's work done in a day. 
No Plumbing Required. 
Delivered fr ee on rece ipt of price. 
For Printing Presses, Lathes, 
- Grindstones, Coffee Mills, Ice 
Patented April 25, 1893. Cream freezers, Cb urns, Cb rist- 
mas Gardens, Washing Machines, etc, No. 2, price #10. 
THE BOLCIANO WATER MOTOR CO. 

414 Water Street, Baltimore, Md. 




Consulting and Analytical Chemist. 

Analysis, investigations made and advice given In all 
matters relating to technical chemistry. Estimates given 
on application. Address O. Preu, 106 Liberty St., N. Y. 



In the Bureau of Construct ion and Repair, U.S. Navy, 
tbe Comptometer is used for 95 per cent, of all arithmeti- 
cal work. Assures accuracy, rapidity and ease. 

Ara Cushman Company, Auburn, Me., write: " Would 
not part with it for three times the cost if we could not 
procure another." 

The Wilmot & Hobbs Mfg. Co., Bridgeport, Conn, write: 
•* It fully substantiates your c aim for it, as to accuracy, 
rapidity and durability." 

Write for pamphlet. 

Felt & Tarrant Mfg. Co,, Chicago. 



ICE-HOUSE AND COLD ROOM.— BY 

R G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, No. .*>!!. Price 10 cents. To be had at this 
office and from all newsdealers. 



A?" OIL LANTERNS 

Have no equal View of au 
Subjects. LOWLSTPRicts. 

SEND FOR CATALOGUE^ 

L MANASSE 

88MADlSON?CHIfAG0IU: 





• • HIGH GRADE • 

Compound M Enginei 

|y Send for Circular, 

Tlie Coulter & McKenzie Mach.Co. 

600 Water Street, 



Bridgeport, Conn. 



At 



+ 



Gold and 811? rWatehes, BleyelM, 
Tricycles t Guns aad PlsLoU, Carta, 



11 1 1 iK Buggies, Wagons, Carriages Safes, 
I I IUU Sleighs, Harness, Cart Tops,SUd% 
Awordeons, Organs, Pianos, Oder Hills, 



Cash Drawers, Feed mills, Stoves, Kettles, Bone Hills, 

Letter Presses f J act Screws, Tracks, Anvils, HayCatten, 
Press Stands, Copy Books, Vises, Drills, Bead Plows, 

Lawn Bowers, Coffee Hills, Lathes, Benders, DiunpCarts, 

Corn Shell era, Hand Carta, Forges. Scrapers, Wire Fenee, 
Fanning Mills, Wringers, i Engines, Saws, Steel Sinks, 
©rain Dumps, Crow BsrW Boilers, Tools, Bit Braces, 

Hay, Stock, Elevator, BaUreM} u Platrorm and Coiint r SCALES. 

Send for free Catalogue and see how to save Honey. 
151 Bo. JeflersonBt., CHICAGO BOALE CO.. Chicago, 111- 



r an 



ITSWANTCB R^FlNETOOlSlHEVERYSHOP 

""" C.H.BESLY&CO. 

CHICAGO, 1LL.U.5.A. 



WHITE TOR 
CATALOGUE 
AND AGENCY. 




$2.50 
Watch 
Camera. 



THE 



Stamp for 

Illustrated 

Booklet. 



PHOTORET 

A Gentleman's Watch (tn appearance and size.) 

A Pocket Snap Shot Camera in Reality 

Takes Six Pictores Without Reloading. 



Ptaotoret 
Films for 36 
By 
Satisfaction. 



Phot or et^ 

FREE 

if you 
mention 
the 
Scientific 
American, 



Nickel Plated with Magic Magazine and 
; Exposures, and full instructions. 
Express on Receipt ol $2.50. 
or money returned. 

A Child can Operate it. 

MAGKU — 
INTRODUCTION 00- 

323 BROADWAY, 
NEW YORK. 



See what 

the 
Scientific 
American 

says 
about it. 
Issue of 
Dec~'2&d. 



GASOLINE ENGINES. 

Stationary & Portable 

ALL SIZES. 

Dwarfs in size and 

Giants In Strength. 
Costs only 10 ceitts • Day 
per H. P. to run them, A 
scarcely any attention. 
EVERY EJGIIE 8U1UIUQ) 
Write for particulars 
and testimonials. 

THEVMDUZENGASt 
I GASOLINE iHGINE CO. 
,_.- — — . — — -_~^ cnrcSrHAM, o. 

Mention this paper when yon write. 





MAK1? YOnft- 
SELF A 



MECHANICAL ENGINEER DRAUGHTSMAN; 

Or qualify to take charge of or to superintend the manufacture Of machinery, by de- 
voting your idle hours to Home Study by the method of THE fORRESPftND. 
ENCE SCHOOL, OF MECHANICS, Scranton, Fa. To begin, students need only 
know how to read and write. Moderate charges. Send for FREE Circular. 



The American Bell Telephone Company 

125 MILK ST., BOST ON, MASS. 

This Company owns the Letters Patent 
No. 186,787, granted to Alexander Graham 
Bell, January 30, 1877, the seope of which 
has been defined by the Supreme Court of 
the United States in the following terms : 

"The patent itself is for the mechan- 
ical structure of an electric telephone to 
be used to produce the electrical action 
on which the first patent rests. The third 
claim is for the use in such instruments 
of a diaphragm, made of a plate of iron 
or steel, or other material capable of in- 
ductive action; the fifth, of a permanent 
magnet constructed as described, with a 
coil upon the end or ends nearest, the 
plate: the sixth, of a sounding box as de- 
scribed; the seventh, of a speaking or 
hearing tube as described for conveying 
the sounds: and the eighth, of a perma- 
nent magnet and plate combined. The 
claim is not for these several things in 
and of themselves, but for an electric tel- 
ephone in the construction of which these 
things or any of them are used." 

This Company also owns Letters Pa- 
tent No. 463,569, granted to Emile Ber- 
liner, November 17. 1891, for a Combined 
Telegraph and Telephone; and controls 
Letters Patent No. 474,231, granted to 
Thomas A. Edison, May 3, 1892, for a 
Speaking Telegraph, which cover funda- 
mental inventions and embrace all forms 
of microphone transmitters and of .car- 
bon telephones. 



The Improved Monitor Incubator. 

— ■— — Hundreds of testimonials as to 
its merits over all other makes. 
MEDALS and DIPLOMA AWARDED 
AT THE WORLD'S FAIR. 
Large book with cuts for stamp, 
BUY THE BEST. 
WILLIAMS, 61 RACE ST., BRISTOL, CONN. 
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Messrs. munn & Co , Solicitors 
of Patents, have bad nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
patentable by writing to Munn & Cot 
Communication d strictly confiden- 
tial. A handbook of patents and 
bow to obtain them sent free. 

PATENTS 

taken throwgh Munn & Co. receive 
special notice in the Scientific Amer- 
ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientific work. 
|S a year. Specimen copies free. 
Address MUNN & CO., 

New York, 361 Broadway. 
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LIGHTNING WELL-SINKING 

MACHINEtT KMUriCTUBEIS. 

Hyrdaijlic, Jetting, Revolving, Artesian, 
Diamond Prospecting TooIb, Engines, Boilers, 
Wind Mills, Pumps. Encyclopedia, 1,000 
■*• engravings, Earth's Strata, Determi- 
nation quality water; mailed, 25c, 
"""" American Well Work*, 

Aurora, 111* 
3 r 11* 13 8. Canal 
S I St., Chieago, 111. 

~ i Dallas, Tela* 




ASTRONOMY 

iHade easy and interesting with the help of bur new 

Celestial Planisphere and Handbook. 
For descriptive circular, address 

POOLE BROS., Chicago, III. 



Oil Well Supply Co. 

St 92 WATER STREET, 

PITTSBURG, PA. 

Man facturers of everything needed for 

ARTESIAN WELLS 

for either Gas, Oil, Water, or Mineral Tests 
Boilers, Engines, Pipe. Cordage, 
Drilling Tools, etc. illustrated 
catalogue, price lists, and dis- 
count sheets on request. 





ARC X & ■* INCANDESCENT X LIGNTING 

ARC LAMPS, INCANDESCENT LAMPS, A 1. 1. LIGHTING SUPPLIES. 
Mlniatnre Lamps for Decorative Purposes. Highest Awards at tbe World's Fair. 

G-E:nx:R^.ij hiiectric coaanpAKrv, 

PlimCIPAL SALES OFFICES. 

U Broad Street New York. I 820 Atlantic Avenue. Boston.Mass. 

IT3 and 1T6 Adams Street (Silcago, 111. I S09 Arch Street , .Philadelphia, Pa. 

bmh and Race Streets Cincinnati, O. O KIMff! Sibley Street St. Paul, Minn. 

Equitable Building Atlanta, Ga. I 1833 F Street, N.W Washington, D. C. 

16 First Street 8an Francisco, Cal. i Masonic Temple Denvei. Col. 

All business out Ide tbe U. S. transacted by Tho son-Houston International Electric Co. 44 Broad St. New York 



CMRIMCC BOILERS & MACHINE TOOLS, 

CnQInLO) Complete outfits furnished. Send for 
ces and Catalogue "B." W. P. DAVIS, Rochester, ~ 



Y. 



INVENTORS! 



Don't order goods or model 
made until you write us. 
We can help you. Send stamp 
H. H. Franklin Mfg. Co.. Onondaga St.. Syracuse, N. Y. 




1H to 50 H. P. THE 

Motor of 1 9* Century 

FIONBER In Use of Gasoline. 

Started at the Head and Has 
Remained There. 

Unequaled in Simplicity, Scon* 
omy, Reliability, and Power. 
For circ lars, etc.. address 
Charter Gns Engine jOo. 

P. O. Box 148, Sterling, III. 



H.W0HNS' 

STEAM PACKING 

Boiler Coverings, Millboard, Booting, 
Building Felt, Liquid Paints, Etc. 

DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE 

H. W. JOHNS MFG. CO., 87 Maiden Lane, N.Y. 



OTTO" 

GAS AND GASOLINE 
ENGINES. 

H to 100 a. p. Can 
be used in cities or 
in country indepen- 
_ -^^ m yr, i dent of gas works 

iqj "^^^^5*B|H^^* / oreHe machines. 

^~^\§^^<^ /No Boiler, 
OVER ^^^fr / No Danger, 

30,000 SOLD. ^^/ No Engineer. 

OTTO GAS ENGINE W0EKS, PHILADELPHIA, 




THE 




XW ESTABLISHED 1845. 

The Most Popular Scientific Paper in the World 

Only S3.00 a Year, Including Postage. 
Weekly— 5& Numbers n Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful Information and a large number of 
original engravings Of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Man factures. 
Chemistry, Electricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc Complete list of patents each week. 

Terim of Subscription.— One copy «f-tnfe Scien- 
tific American will be sent for one ye*— 52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of I li ret* dol In rs by the 
publishers; six months, $1.50; three months, $1.00. 

('I uli «.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is oy Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN ifc CO.,3Kl Bi'oadtvny, New York. 



THK 

MiMt &tttttattt Supplement 

This is a separate and distinct publication from The 
Scientific American, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. The 
Scientific American Supplement is published week- 
ly, and includes a very wide ranee of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
"Arts, embracing Biology, Geology. Mineralogy. Natural 
Hisiory, Geography, Archaeology, Astronomy Chemis- 
try, Electricity, Light, Heat, Mechanical Rngineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering. Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture. Domestic Economy, Biography, Medicine, 
etc A vast amount of fresh and valuable information 
obtainable In no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement for the United States, 
Canada, and Mexico, $5.00 a year; or one copy of tbe 
Scientific Amkkican and one copy of the Supple- 
ment, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal order, 
express money order, or check. 

DIIJNN & CO.. 3<>1 Broadway, New York, 



§wldittg (fEultimt. 

The Scientific American Architects' an> 
Builders' Edition is issued monthly. $2.50 a year. 
Single copies, 25 cents. Thirty-two large quarto pages, 
forming a large and splendid Magazine of Architecture, 
richly adorned with elegant plates in colors, and with 
other fine engravings; illustrating the most interesting 
examples of modern architectural construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions, Locations, Estimated Cost, etc 

The elegance and cheapness of this magnificent work 
have won for it the Lnrgest Circulation of any 
Architectural publication in the world. Sold by all news- 
dealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York,. 



PRINTING INKS. 

The Scientific American is printed with CHA8.. 
ENEU JOHNSON & CO.'S INK. Tenth and I,omo»rd 
3ta., Philadelphia, and 47 Rose St., opp. Duane. New fork 
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